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I ] ( A - 1 ) ^im^m^ 0 . 0 5umm 
c^Mmmmn^a j; t/- ( a - 1 1 ) ^tmi^m^ 0.05 
Mm0.±.cr,^mmm^t^hti:^Mmmi-t. (b) r;^ 
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crMmmm^ti i.v^ (a-u) wmi'm^ 0.05 

( A- I ) i: (A-II) ):.(nW^m.if 

( B ) 

( C ) coi^i 

x% h it*ifl 1 tmom^mmmmmmmmk. 10 

[ffsRilS ] miB«ffi«&^ ( A- I ) J;l^'il« 

wmn- (A-ii) ^mmh^m.i-ifi&^y^-^'m 

[if «ii 6 ] ItflBT;!^^ U iM«Itg^«tll ( B ) 

(^^) r^y;p»i. hv^^iyxi-uymm. j 20 

t * #at If 1 - 5 £^^^m:6HciB«c7)<i3fe 

[ if 7 ] ( A - 1 ) T%f4^ fi*i 0 . 0 5 // 
<r)^mmm.i-ii {k-xd T^s^-fi*^ 0.05 

-^■^^mmmwm^mmMff, i/fi-i 00 

[ if iRis 8 ] 5 0 0 riiiTc^ , %%%m^ 20a 

[ mmn 9 ] wm^mmmnT- (a- dux t^-*« 
fsa^ (A-ii) &«itt-i>*w4w/>f-^y^#«is 

I it«iM 1 0 ] ffiBT;^X? U iSfg^tg^rtllt ( B ) 40 
[ it^IIl 2 ] If *II 7 - 1 0 to ^-f ix^HciBaoOi® 

imi^m 1 3 ] if *ii 1 1 ^ 1 2 tieffitoiimss? 50 
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[mMm2] (A- I ) fcitX (A-II) O-^ltiSr 

1 OOWigPtLitt^. (A- I) <7)4:6n-3 0« 

(A-II) ^)J9 9-7 Oa»g|5T'S)§if^ 

[a*]l3] 

2 0-9 5®fi% 

i~6 0Ma% 

0. 1-3 0®*% 

imnms±^zfM-^iix\-^i ^ t * t-s»«tt 
I tmm 1 4 ] msm 1 1 - 1 3 sov ^m>6Hcf ekco 

[000 1] 

nM-tttzi^izimizmm-tt t a^x-^ s STtttism 

[0002] 

ftiM^s^iSit, zmi^yfy^m^zmmi-m 
WMi^fix^^i. zcommmmmit. ^tttff. its 

m^j:bizi mm^^xmit^^im<^-mizi mm 

b Ui2 Q\;}.±/j:iiCom\^wm»X%'3Xt--onmx% 



ts: Kimw-fh b , n\ ^mmcn^mmmi'm zb^fi 

X l> r tim ^:>ixX\^6,. lij^LZcDl o ^smu. 

mmjEiu^± ^<^s&fzi^. xmrnWi^za (t i mmi^n 
r y y v m%mm(^mt. i^jtE^ [zkh m^Ucn>wm 

[0004] -^\mv»^\^htzmz\i.^ mi. 

mmmy^m^iii^w^x'mmkLxi^wmm 

tzbuii 0 0 <^'cm.'^<nMi^x:'m.-fh'm:ifhhfz 

if) . mtmuhi.zmH-ms'uifmm ^tixv^h ^mx-m'm 
wm^m.nhi^^{zimmx-%^. a^to^»#cs«io 
^ru^xi,zimm^zmmx-^ t£v^bv^o mm^.-hm 
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[ 0 0 0 5 ] § ^> t , ^i^mmmiimb lxx^^j 
[ 0 0 0 6 ] ^^T, i^WMi^ii. mmwm^mm- 

[00 07] 

<. mmmzx^xmm'^m^j:mmmmcommMi: 20 

ft, mic^ii^'w-y i fvi.ti:i^v^{zz(r>mm^'^^ny -f 

[ 0 0 0 S ] 

li. ( A - 1 ) ^tm^^m^ 0.05// m^mc^Mmm 
mtf-a J: ( A - 1 1 ) ^mitf-m^ 0 . 0 5 miiLh 

commm^^i^ t .. ( B ) r /p^ y 

^tW-mmb . ( C ) igme«-fL^!f^!)i: ^-ir^t-^ 30 
[00 09] *^0fltCflS!S*tte^¥7 4 iVMi. lulE 

iEsme^ (A - 1 ) axifmmmt^ (A-n)^}-^ 

T;^^|Jim^«^«g (B) 

mmm^^i\L-^m (c) t&^*i-i.i®^i4p«f*c?^ 

JtfflfflJtft^TO 1 - 1 0 0 mX^ny 4 )V2^Hzfk 

ntofixv^hzb^wmy Lxv^h. *igBJ3W*§.®7t 
■\mmmmm'^mih h \ -^wmmm- y i jvk \z ^ 
^^{^\ 5oo°a:JiT<:^jpSiT\ is«**5 2om:. ff* 

L < 3 0 ig€iE»*^ 0 . 1 tUTiOiim^?^^ 40 

[0010] mwDVf] ')wmmsm ( b ) 

mJFMfflfflliScft J) 1. 1 ^{iS3t:ttSE^7 ^ 5 0 0 

x^ , mmm^ 2 0 mi. mmEm^ 0 . 1 ott- $> i 
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[0011] *^HHt=«^«i^S!,a(i, l«tE!S3l^iM 

MMfflfifStll) S v^(iS3tttlS^7 ^ /l-A ^T® 

[00 12] 

mmiz-^i^^xmm-ti , [S3i^ttiimff;5iiicffliM 
I ) "^im^m^o. 0 5um^cM<DmtmmiTii^ 

U (A-U) ^mi^m^ 0.05// ml;j±(D^mim 
t. ( C ) jS^^it^^-fb-^t ig^SlcjE tT ( D ) ii 

(E) ^mmm\^. \^~Mmm. 

v^TiiS-r -1. i t J: OMS-t-^ i t t^X^ h o 
[0013] ±iec^j; a t LTP»§^l=JSMSm 

«<?jajS.ft-C'$) D , ^cOlAKii, jiS 1 0 - 1 0 0 , 0 
OOmPa ■ s tS^l. #t L.<{±5 0— 1 0, 000 

m P a ■ st t^tll Z b fmt LVK OT, !S3tttl5ll: 

mmmmm'^imm-^^mizrj^-^xMmh. 

(A) 

-T ) ii^: lmmim.^ (A-ID i:*^^>5ri9. 

co^mmi-\i. wmm^3 oi^ihxh o , ^ t < (i 5 
01.XI1, ^^{zntL<ii7on±.xht. mmnn 
\^^\.z{ifm^j:<. wtmim\>zm&^m:\-^iiK tzt 

tli. 30 000gJKf*-oTl>J:».^. 
[0014] Z(^i. 0 ^j:WmtTt LX\t. 

± 1 1 ' ZZX\ r ^ 9 > ftft J t (i; 

jg^ffl^-f i.^JS7c*i: Lxi~9ym.-x^tsi~9y 

%^-iLMM\m t . kmjtm tixf-^ym mm 

[0015] luis^^' y^^-^mmwib lxi±. tz 

biii, z.mi\:.i-fy^^mmit^wmf^fih. zcr> 

mm~ fzwvi-)vmm.<^z]mci- 9 yikmrntwrn 

Wt,tit, m^-t9y^W^imbLX\±. fzbUf, 

^^>-K'^'y^A3^. -f^y^iSJ^, ^9ym.M-'oy 

i-9ym^--t>''yj^m. i-9ymfi)V:y^i.im<n 

^mmnwrnf ^tih . 

[ 0 0 1 6 ] ^fc, ifriB ^zMit^9y^±mmimi 
b\i. zmiti~9yff)^^-ttsm. ttzit-miti-^y 

lzm<7)'J^Acr,m\mt^i^timMML. 3^^X$>?,- 
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[0017] ^mmzm-^xii. zff)]:d^smmm^^ 
Mi&tii'i'y^^mmimtixii. -f^y^iii-A 
mmco 0 *>T'{±, )v^jvim.<^zmit^9y^-m, 
mimtrnt t < , >9^aisftft<?) o tTii. lo 

in^zUt L<m\.^t ZbifX'% t o 

[0 0 18] tfz, y\i^mW-'^cr)^W&.^'^l.^^hfz 

0. 0 5umMnc^MmmwM^ (A- 1 ) fci^/o. 

0 5^(mIi[±i0teSaS^ ( A-II) (A- I ) 
it/- (A-II) cO-^lta&l G0«*a5t L/c%^t, 
(A- I ) <7)g{±l--3 0«gg|5. ff* t<{i5-2 0 20 

WM.mXh D , ( A - 1 1 ) 9 9-7 0 MRU , # 

^ L < {i 9 5 - S 0 KSgPT-J) I r CO J; 3 

[ 0 0 1 9 ] -lio,); 5^1MiMSWi:*EMS^&^ 

05-2. 0/im, ^(h.izMtL<li±0 . 02—1. 0 
;L<m. iDfft L<{i:0. 02-0. S/xm. #tcS?^ 

L<(i:0. 0 2-0. 3;imt-ftl. 't:^)'''Mt tl'^o t 

fz. :icobn fis^t^STS ( Dw ) i: mw-miLTm ( d so 

n) £7)it;&^;^5rSDw/Dn{i. iff* L<{i:l . 0 SJil 
±. §f>W?ifcL<i±l. lOii. iOfftKSil. 

2lil±. L<(i; 1 . 2 5ti,±-C-S)l.; t^'M^ 

LV\ Dw/Dn*n.05lUTt1i. ^ij^»< Lit^-^tlS 

[00 20] :^^wmmmfii^mmii. mzmm^ti 
ih<Dxn^j:v^tK mt. K)t«. -^-f;^ 
A-^. mk. y ^ y?<yvwj:t'm^ifimfi^ti 

zii^mmcooib. tmt. fm, ms, m^t- 40 

m^x\ tfzi±~mi:j±^^^-^h-^xm^^i z t ifix 

[00 2 1] t^mnizti^^xmm-fmmmwinT (a 

iE«gfss^ (c(±, ^mmmm lx 

•So 50 
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[0022] mmmmimmm^mi^zmfimm 

^ (A) ( (A- I ) t (A-II) t<7)-^tt») 

fi. (A) + (B) + (C) &1 OOSS%i;titi;t; 
2 0-9 5^4%. if^ t<<i4 0-9 0^1:%. 

(B) r;^*yiJffi^tg*tMi 
i,mimiM^mf^tiimmi,zmmm^ixuinij: 

[0023] T;P;{? U nTsgttitlgi?)ftfti5iJt tTti. 

(;^^') r^' U/l^SfltMi, h Kn=^f y;<-f l^VtS 

fli. i-^^ymm. ^^yx-x/p^ s msi^rf^w 

^ i: *^T' ^ I. o ^ CO i > t: r ivf] y nligttlSlicO 5 
^ . ( ^ ^ ) T ? y ;k.^fSilg*^'i!f t L < , # tff i L V ^ 

(>f) (OT r^yv- (>f ) J ti>v^a) t-ewffifio 

^ms-^W^^J-^-m. (^N) (OT r^y-?- 

(A) J thwo) i;<7jftS-&M*- ^/iti^y-?- 

(•^ ) ^:x4^°:3f^*^W^y?-ffl (n) (lilT r^y 

V- (p) J ttv^o ) t^yv- {)\) tcoftfi-^ 

[0024] ±ie^ y ^- { -f ) ( y^i-a^'ft 
^yv-s) tLTfi:, /^txjf. 7yy;Hi, 
y;t^K. vv^ySg. 7"7;t^K. i?nhySt. -f^rjy 

it.. >'^7r?yM, y-^t^yK. ^^-^'ftlS, ^a^^k^ 
y (2 - (y^) ry yo^P^s^xf-;]^) , 

;}^^>'-;i^y;!&7°P7^'hy^ry {^"9) T^yp—h 

[00 2 5] ±ia^yv- (n) (x4f^i^a#w^y 
tLTti, ittiif, ry y/ns^'yi^i^Vk 
y ^' y y ;n?:/y ^-sz/i-, « -xf-^wry y /nayy 

a - n-rpb°;iry y;H|y'y y>>';i^, a-n 
- y'^ /L r y y ;i. My" y > >''L , t y y ivm. -3,4- 
x;^°^y7-^;i/, y y y y ;t/e- 3 , 4 -j-^.^i^7^ 
;k ry y;Hg-6, 7-x;K^i/A,7°^;i^^ yyyy 
^t-K- 6 , 7 -x,t°^y/N.7°^;i/, a -x^/i-ry y;i/ 

M-6, 7-xrhr^^'s7°f-yK N- [4- (2,3-x 
i^.^i/Txii^^^i^) -3,5--Jy<i->V^y=J)V'i 
y;P-TSh\ N- [4- (2, 3-X;K^;/7°o;l^dr 

^) -3, s-i^'y-f^i/yxri/prphvn ryy;PT 

[0026] ^<7)ffi(735fta-&"rig^^ y-^-^TJbSi 

fa^y-7- ttTfi. /-ct;LH\ (yy) Tyy 
.'Hgy^/i-, (yy) ry y^L-^x^/i^, (yy)ry 
y/i-Kn-y^/k. (yy) ry y/i^Kn-^'^y/k 
(yy) ry y;kat<yi^'-'k i/'>'yp'<yy-;i/ (y 
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^) T^UI^-b^ifcO^yv-, ^r/v- (n) Of 
tp*^{4. tyv- (^) fcitJf (n) mhco (?<^) 

y (yy) Tyy;ns^yi>>^(7)*°'jv-ii£io— :^rco 
( y y ) r y u n nm^^ i:<nm.^m^m^mi 

[0 0 2 7] ±ie^y-7- (-f ) t^yv- (a) 
itS-^#;^, ^yv- (-f ) fcq^yv- (p) t^yv 

- (^^) tioftfi^WJ. ^ y-?- ) isXV-'/tfz 

(n) <7);!ir;P';}^^>';US^:^^{±yxy-;Ptt 
7]<iSS^* ^ y I. ftfi^RE^^c^ffittc J: 

t L < (i: 5 - 3 0 0 . ^ y ( n ) (Cfij 

*t-|> ftS^RicTJ-ip-fji*?;) . *f ^ L < i± 1 - 5 0 

- (^N) \.zm;fh^^^%m.<n^-Mmt. est 

<i4l-98HS%. #t;:ffi;L<{±4 0-9 0«g% 

[0028] mm^mm^mmm^mmh t)v 
ij^i^m'mm (b) <r)^=^mi. GPctj:s;Kyx 

Tl: (Mw) J i;^V^3) T". ffiL<«±5, 0 0 0- 
5, 0 0 0, 0 0 0. §^>t*ft L<i±l 0, 0 0 0 — 
3 0 0, 0 0 0 X'hhZtifmt. LV >, 

1I£ffla1I!^^i3t^3{tST;^^UII^t«Itg^:^Mi (b) o-ir 

(A-II) 1 OOKSgBtc>r^LT. 
31^1-5 0 OSigP, if* L<{±1 0-5 0 0W* 
if* L<(±1 0-2 0 0«SgB-C$)l.ii:>6ia* L 

[00 29] ttzmmmmmm^m.m'iikziinhr 

)VA U ilffi^tg^r^lii ( B ) a^m±. ( A ) + ( B ) + 

(C) ^1 00MS%tLfct# 1-60®S%, nt 
L<ii:2-4QHS%, $*itfftL<«±5'-30fig 

mmm^mti^m (c) (iKi«3KiOEE|^(3j;-,TK 

y=JT'JVxji-t^ymj^y-'rJi-. 1,2— ^yb^yy 
i-'Ti^" Fy.;i^*y^xxf -'I'. 1 , 2 -'<.yydf y yi^' 
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T>^>'y.;i-*yKT5 b\ 1.2-i-yh^yy'JT'J 
Fx;p* ymr s wi. i 1 3&^'T^ s , 

liJ. K o s a r Light — Sensitive 
Sy s t ems"3 3 9 — 3 52(1965).Joh 
n Wi ley & Sonsa(New York)-*^ 
W. S. De Forest W' Photoresis 
t"50 (1975) . McGraw-Hi 1 K In 
c. (New York) tiBaSixTV^S 1 , 2 -=^y 

yi^Ti^ K^^^Ptf I. z h ifix^ I . 

10 [0030] ltL(oC')fpX\ SWIl3t^{fKlf Ltzim4 

0 0 - s 0 0 nmmnMmM>>z^nfi>'Mmm^B:M 
^xitM^. fztli,i2 , 3 , 4 - h y t Fo^d^^yy'y 
xyy. 2,3,4,4' — rh^b Kn^v-^yy'yx 
yy. 3' -yb^i^-2, 3,4,4' -f-f^bFn 
^>'A;y>/7j;yy^ 2,2' ,5,5' -Thy^i-^V 
-2' ,4,4' -by h Fn^i^hy7x-/Py:5'y. 
4,4'-[l-[4-(l-(4-t Kn^^7x- 

- 1 -y^;kx^;i/) 7x:i;l/] x^yr'y] 
xy-;p*3j;i/2,4,4-hyyf-;i/-2' ,4' ,7- 
20 h y h h'pdf i^- 2 -yx.-)iy y^-<.ym^ i,2-k 
yV^yy'JT~JY-A -y-^ivit- yKxxT/i^, i , 2 
— f 7 h ^ y y i^'r i^' K - 4 - y yi-* y Sx y f-yi-S 
{i: 1 , 2 — ^ 7 h ^ y y i^' K - 5 - y yKxy 

[003 1 ] ^:mm.'^M\tm^ ( c ) o-ir#fi{J:. r 
;i'^yj|«^tg^fflll (B) 1 0 o«*gpcjpffc. 

iL<{i5-l 0 0W4g|!-C-|)D. #«?tL<{i:10 
- 5 0 WSSPr h o 5 «Sg|5*}Sr S t . St«t^3t 

30 Mm^mnvti ')ymmzn-th\mm,z^^-^\'rh ^ 

^> fx I, y N° y - > C7)i^f aft (C^M i^" /j'' 'I ■ t -S) Stl $) 1. 0 

t. mn-m^-fi tz>^ , T;k^ y 7K}t?s^coTO» 

[0032] tfzmitmmmmmm&Mziinhm 
mm^mt-^m ( c ) ami. ( a ) + ( b ) + 

(C) ^1 00®*%tL3tt#. 0. 1~30«1: 

40 %.ntL<\iO. 5-2 0«S%, $iJ>tS?iL<«± 
1-1 0«S%T'^^^ii:^i)MS Lt^o 

(D) ?§^|J 

( D ) fj-^^^fih . ±imm ( D ) t LTi±, «a 

(A-ii) ^issiMMa^ (A- 1) 
^c/it/t:T;i/*yiim^ig^itii (B) . mMm±f^ 
it-^k (c ) fcj;ts'ie:-s(ctEtT'i-i-$tii.f*a!c^#a 
mmi (E ) tso?§ftitt^)i'Si!f-c\ ii3tttMm#cffMffl 

50 ztizi-oxm^izm^mix'^^i^c^x'hiztipn 
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[0033] ti^i^^m^liOMWmt LT{±. i^'x^;P^r 

Vyr}V^-}Vti:}i(nr}Vn-}VW. x-f i. y^-'y a- 
71^^ y y^;i-x-7"/k. x^iyy:?'-'ij 3-/i.^yx^.;i, 
X— T^^t/. Xf-py:;>'"y 3— iL-^yy^^L-x— f-;P, 7° 

y 3-;!/^ y x-f ;i. x-f-;L J:'c7)x--r;l- ^^r^kri- 
^ y^^k^'yKT^l-^/kxxT;!^ ; ?L^x^;w. ILIt 

r-fef— x-f/l^-fenV/t-yT-fe-r— 7°nh°lxy 
^- y 3 y y ^/^x-r-'PT-fe-r- b . x^;k- 3 
-X h ^ v-rn h°:t^— h^ir tOx— f-zl/^xxr/l^ 

(D) w^^atuTfi. m^j:m)mmi^iimm 

mz}iv^xm's.miK-ti - > *^-t-# i>*^\ iifst, 

S?(A-II) 1 0 OMSgPtMLT, 1-10, 00 

oMmm$> y , ^ L < 1 0- 1 , o o omm^t 

( F: ) -m.miiwm 

m^mnmmmi^mf&mzii.. ±ib (a) - (d) ^ 
^mfL mmm. mmm. mmmmm. i^^uy 

mmmmtLxii. -y^ym-zruy^wi T;ks- 

-^Ajs;^ .7 7°y yym. i^^^^-hm:^ -/ry y^'m. 

i6i:r/=Jjl^^^- V^i] >y7°y yymb^hmW.^ivtz'J'- 
^f< 1 1 l-^i?);!:? y7°yyi!''MSrffiffl'tl>>Ii:>6iT'# 

iixi^(737;?-yry y^-fflto'3-^, it^e^i^-'firftii. 
coiyyy^i-yr'jyi^'m (.im7)i^)im-^^ {nv^ 

[0035] 
Utl ] 

CpH2p+1 Si-(-0CmH2mtl), 

{CnH2n+l)3., 

[0036] (j^tf. p{i3 — 2 0<7)Ei:. m{Jl— 3 

comm. ni± 1-3 comm. aiii-^sc^mmxh 
■So ) iiSit ( 1 ) tfcv^T, imni'^ji'm'^Btmfk 

^^-rp(i;3-2 OcomtSti. ffiL<fi:4~l 6 
co^t^il^. ilesS; ( 1 ) Tm^il^yyy:^-yr 



(6) m2 0 0 3-2 8 7 88 3 

1 0 

^i^j^'^y. n-7"^;Pi^';'«^/P;^bdfi^>'7y. n- 

Tv-zi-s^'y f-zi-y b^y>"^y, n— ^^-9"Ty7^>'"y 
^;i/y h^f >-v-7y. n--f r7-t?-ys;'y-f;p-y h^i^^- 
^y^rt'tfoMffiT^L-^^i-i^'^^^p^ f^v-v^ya ( a 

= 1, m=l, n=l) ;n -7°nh°;l^y^X-f /l^y 

i^i^^y, n-7>;^i^'x^;by b^yy^y. n-^ 
yyt-yx^/py h^yy^y, n-^^wy/byx-f 
}Vj<h^zyi^yy. n->f aHfy>>'xf-;l/y bdfyy^ 
10 y K(r>WaT)V^)V y'x^;p-y b^yy7yffl(a = 
1, m=i, n = 2) ; n-yf-;i/y'7°ntvky h^y 
y^y. n -Ty;t'y"7°obvu;^ b^yy^y, n-A. 
^-^-■ry/py'Tnhvi'^ h^yy^ys n->f a-9-yy' 

y b^yy^yffl ( a = 1 . m= 1 , n = 3 ) ; n-7° 

nU7py';>(-f/pxh^yy5y. n-T'^^vyy^^t^x 
h^yy^y, n-Ty;i'yyf-;p-xhdfyy7y. n 

-/\df-»ff;'ix;by;^-f;bxb^yy5y, n-^-n^y 
yy f-/px hdf-yy^ y^i;"iOMftT;i/^;i/y'y f-;t/x 

20 h^yy^yffi (a=l. m=2, n=l) ; n-7°0 

hvi/y'x^/i/x b ^ y y 7 y , n - 7>/b y'x^;i^x b 
^yy^y, n-f y^byx-f-ybxi-^f yyyy. n- 
'v^-y-T'y/i/y'xf-yi/xh^yy^y, n-^f a-9-yy' 
x-f7Px h ^ y y 7 y ^: ffoiswr^u^/pyx^/kx b 

^yy^y^ (a = l. m=2, n = 2) ; n-7'f-;l- 

y'7°o hvwx v^i^-yyy. n - f y;i/y'7°n tvi/x b 
^yy7y, n-^^-tfTy/^y7°nt:;kxh^yy7 
y. n-^r7Hfyy7°ne;t^xbdfyy7y^rfi50iaft 
r/t/^;i/y7°nt°;i/xb^yy7yffl ( a = 1 , m = 
30 2,n = 3);n-7°n tvt^yy f-;i^rn-t.°^ y y 7 
y. n-7'^;i^yy^;l'7°n;K^yy7y, n-ry/l^ 
yy-f/i/7°a4^dfyy7y. n-^^wy/i^yy^/i/ 
7°n.t°^yy^y, n --^ a-+?-yyyf-;b7°n;it^yy 
7 y^r folSft r;i^^;i^yy ^;i^7°p.t.°^ y y 7 yffl 

(a=l, m=3, n = l) ; n-7°Otr;I^yxf-/t^7° 

o^r^yy 7 y , n - 7'^;i yx^/brn^K^y y 7 
y. n-T-'y/iyx^/iTn^'^yy^y, n-A,^-^" 
Ty^^yx-f;i/7°o.t;°^yy7y. n--( rj-if yyx^ 
;p-7°n;K^ y y 7 y^i: t' fOMffiT;l^^;l^yx^;i^7°n4^ 

40 ^yy7yS(a = l, m=3, n = 2) ; n-yf-lV 
y7°nb°;k7°n;K^y y7y, n - T'y/ky 7°nbV^7° 
o*^^yy7y. n-A.dr->f-ry;i.yrnb;k7°n*^^ 
yy7y, n->f 3-9-yy7°ntr;P7°n;K^yy7y5r 
y cot gfnr jv^ iv y 7° o hvi-r p;K^yy7yffl(a = 

1, m=3, n = 3) ; n -7°n hVPy ^^L-yy h^y 

y7y. n-7'^;ky^;t'yy b^yy7y. n-ry 

;i-y^;iyy b^yy^y. n-^^^ryjvi^f-iviy 
y b^yy7y, n--^ n-^fyy^^i-yy b^yy7y 
t£KffM^7>v^)Vjii')V-Jj< b^yy7ya(a = 

50 2, m=l, n=l) ; n-7°ah°;l'Xf-;l/yy bc3fy 
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^f«t&fnr;i/=^;i/x^;P'i;;j< h^i^i^yyM ( a = 

2, m=l, n=2) ; n-r^yl/Tnt/Pi/^ h^f >- 

^■9-T>/^7°nb7bi^'^ h^^-i^y y. n- -f rj-tfyy" 
n h°;l/ b ^ y 7 y =5: f^Mft TiL-^j'L'Tn 
:^h^i^i^yyW. (a = 2, m= 1 , n = 3) ; n-7° 
o U;l/;>« ^/l^i^'x b 5 >- ^ n - 7"^;l/;'< i^^x 
h^i^^-^y, n-f'i^^P^^f-^l/i^XfJfi^i^^y, n 

yt.i-)Vi/X.V^l^iyyytj: }:icr>maT}V^)V^ i-JV i^'x 
V^yyyyW. (a = 2, m = 2, n=l) ; n-Tn 
hVbX >>'X b ^ ^ 7 y . n - y'^/PX^/ki/X h 
^i^'yyy. n-fV/PX-f^l-i^Xh^i^i^^y. n- 
^^-9-T>;Pxf-;i/i;-'xhdf >-i^7y, n-^a^yx. 
-f ;t/i^'x b^i^i^^y^rf'-^iaSir^l/df ^L-xf-zi-i^'x h 

(a = 2, m=2, n = 2) ;n-7f-;l/ 
TP e;k>'"x h df ^ y . n - T v'/t'TP hVl/i^'x h 

^ 7 y , n - ^^-tx > li 7°n t /b i-"X b ^ i- 7 

y . n - 3 +^ > 7° p h^/l y x b ^ > i- 7 > i7) tafn 

7;b4/l^7°PbVbi^Xb^i^i-7yffi ( a = 2, m = 
2, n = 3) ; n-7°PU;t'J'<^;Ui^'7°P^^i'i'7 
y. n-7'f-/Mf-/b>''7°P.t°^->>7y, n— ri^;l^ 
^^;bi/7°P^^^-i^7y. n-^^-tfT>;M^;Pi^' 

rp^^^^-i/^y, n--f a-t?-y^f•;^>;7°p:K^i^>' 
7 y ^ t'(50l§ftT;t'^;i/;'< -f^t-i^'TP^^ 7 y ® 

(a=2, m=3, n=l) ; n-7°Ph7bX^;bi^'7° 
-Q-^^i^i^yy^ n-7'-f;l/Xf-;I/>>'7°P^K^v>-7 
y. n— r>;I^X^;l^>''7°P;K^>'>'7y. 
ri/;bx^;l/i;^7°P^df^j^5y^ n--^ r?-»J-yx^;b 

i;^7°P T^^i^i^y yts: i:'c^|gfnT;b^;bxf-/bi^7°P.t- 
^i^^-^y^ (a = 2, m=3, n=2) ; n-7>;b 
7°ptr;k>>'7°p:K^>^>'7y, n— r i^;P-7°p tr;k i^y° 

n-^^i/i^yy^ n-^^-y-T^/bTPtVbi^T^P;^."^ 
vi^7y. n-'f a-tf y7°Ph°;b>''7°p.-K^i^y7y^: 
f ^0lStir;b=^;b7°PhVI/>^'7°P^^>'i/^yS ( a = 
2. m=3, n=3) ; n-TPt/l^b Up< b^i'i^? 
y, n-7'^;bb U;^ b^i^i^7y, n -f' i^/bb U 
b^i^i^7y, n-^^Wi^^bbUp^ b^i^x^y. 
n-'<r3->?-yby;'<b^>'i^7y^r iL<7}maT)V^)V b 
U^b^i^i^^yS (a = 3, m=l ) ; n-7°Ptr;b 
bUXb^i^i^^y, n-7'-f7bb 'Jxb^i^i^7y, 

n-^v/bb yxb^y>^7y. n—^^'^^i^jvv^j 
xb^i^i^^y. n->f 3-i?-ybUxb^v'i^7y^rf 

COia^PT/b^/bb yxb^>-y7ya ( a = 3, m = 
2) ; n-7°Pt7bb y7°P*°^>->'7y, n-7'^;b 

b y7°p;b.°^>'y7y. ii-fy>vv^)y'vnti^i/yy 

y. n-'\^Wi^;bbU7°P:tf^i^>'7y. n~-<n 
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1 2 

-9-y b UrP^^^^-^-^y^riftfOlSffiT/b^/bb U7°P 
^^i^i^^y® (a=3, m=3 ) ^t'^WSit*^" 
T^, dtLf^ii, -^a-Ct3t(±2ai':H±&ffl»^-&*)Hi:T 

[0037] 'tL^>c!0-5-*3. n-7'^;bbU^ b^i^i^ 

7y> n-Ty)Vh^] Ah^yyyy, n-^^^Ty 
'i b 'J b^^-y^y, n-T'y/bi^'^^^b^ b^yy 
7y, n-^^^fTy;bi^'j>if-7b;>< b^yy7ys n- 
y-f-^bbuxb^yv-^y. n--ry;bbuxb^yy 
10 7y, n-'v^-tfry/bb 'Jxb^yy7y, n-^y 
;bxf-;by'x b^yy7y . n -^^wy/bxf-yby 
xb^yy^y. n-7"-f;bby7°p*.°^yy7y. n 
— r'y^bb U7°p;K^yy7y. n—^^^fyjvv u 
TPi^ =^ y y 7 y ^: f tmi,ze tu^. 
[0038] m^mmmmmm.iS.Mzmmmm 
Mc^^^rit Lx\t. mmm- ( a-id i o ow* 

gPt^LT. 0. 0 0 1-10®Si3, S^>lcfftL< 
{iO. 0 0 i-5«*gp-CS)l.it3&5aiLv\ 

20 n^j^s^Si^ ( A-ii ) (Dmrnt Lx\t. mmf 

4-2 o^o»MA^'fft u\. i.mmm(^mt lv^s, 
i^mtLzkt. y-7)vm. y9)vm. -^pye, -i-?^ 
ym. yb73yM. i^^^ym. •^yr'y/bs. y^ 

y yK. 5 'i 7 -t^ > . ^ </!, 5 -1^ yWi. > 9 -r^j y 
m. 7-7-rijyfit. Ty^ym^mmmM^;J^y^ 

'J>m. -Ay^ym. ')y~)vm. uyyyii, ry^ 
Yym^sKm-mmmmmfh^tt-x'^. :iti^ 

30 tK'^^. 

[0039] m^mmmmmmMmzm^^mm 

cO-^^r*t LX\i. 4K«!tf4i^ ( A-II) 10 0«»a3 
(cttLT, 0. 00 1-1 0®:1SE, SfiL<{i:0. 0 
1 - 5 «ii5T* S ^ t Ai'MS L ^ 

^mmm-mAmmmmm.mm. iuib (a- n 
mmt Lx\±. ii-Tf^ywSi m ■. r^^yyy'y"/ 

M%m^wm-hik^i<zi±^ wmMLf- (a -id id 

0®fi%(c^^L, #^L<(iO-l om%, 
tL<«i0. 0 5-3®i%. ^ftet t<i±0. 1- 

[0040] [S3t:tt$E¥7 ^ ;bA ] *^BBtCf^SS3\: 

50 Ji^^(t-s<rfct:i#.g.>ii:*^T#. 
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h «fflli!iSf4j ^ MflJ-f - 1. ^ 1 1 j; T iS7\:eSE^ii $r fFM 
(DFR) S:fflV^-C^^°^'--y^'■'t?'cm^, ^^xS: 

4^U7;t/^nxf-vy^ri:') , -f>fDy, -b/Po-x^: 

Xff 2 0 - 1 0 0 /.i m , 5$lS^£7)|i 2 5 — 5 0 ;(/ 

i)^^tix^^^ t . im<r)^^^-ymMxmi,zio^^x. 

^ Ji^^c^fmim^^^iz'ir n z t ^^x-^ ^t-^t, 
x'hh. mm.m.tLx^i. tztm. i^^}^>im^ 
m. y^ymmmm. ^^')^y-y -mmmmimm 
•thmmfi^t,zm\-^^fih . 
{ooA2]^^y4JVMzm\-^mmmBi.. tzbt 
\m. ±. a^, --y^^-^K x^yvx. r)V5.- so 
'^A. Wkiyi^if^m^-^t-^t,ts:mimfhztifiX'^ 
zfi^mcr)tcij^xwmim. m.'ittmm.'^m. 

(cfftLv\ ±fz. 'm:i'zmtxwkcommtmmM 

ssr&oTi>av\ zni. oti:m%mmmi±mi>z 

<(±8-5 0^tm, fftCff^ L.<(±1 0-2 5//m<7)|E 
[0 04 3] fSII^^^l-At-^V^Tt, SSt^^' 40 

^)VM.ff)mm\,z\im.n. ^^ifim^fi. umy^jv 
[0044] mmmwmmmm^^my ^ 



m2 0 0 3-2 8 7 88 3 
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MSrSft* i < mm-h z t ti^x'% h ij<DX'h hzt tim 

y]y~V^~^~lzXimftiUm. X'J ■yh^-i'-iZ 

ximfBum. :^-'ryzt-:!'-i,zxhmiijm. ^4 

^-a-9-\<zi.hmWjm^j:}i'kntL\^h<^bLX 

mfhzy.ifxt'h.. 

[0045] ■im.<nmi:^\m. 50-150 °cf \ 

0 . 5-30 ^wmx'h ^ . ^m{Mzi5n^m\<m 

KT, fit t < (i 1 nM%\^Xfxhhz h -hmt u\ 
±ie«ct 0 >,zix^^y ^ )vj^ff)'yti:< t t-frffltcffM 
^titmit'&W9-m<ri^i. 1 - 1 0 0 m. if 1 1 

<«j:3-7 0j«m. § /i>tffS L.<(±5-5 O/zmT-J) 

[ 0 0 4 6 ] . m^W9-m^<r,^mmi=f ( a- 

II ) iO#*4i: LTti. ^ )VMzmhmitm. 
'^m^W^znLX. 3 0-9 0«*%, ^fS L<{i4 0 
-8 0«a%-C'$)l.^ ^:^iai L\\ Z(7^i. 3^rmtt 

[0047] LiMft] im9iffyw,mmwmmm. 
m&iixfmin^'^y <)Vh.^m\^hz)i\zi,y) ^ 5 
0 o°cOT«o?ajfc-jD»f-§ ; t x\ oa 

i¥mfm-tztf}^x-^i. WT. ^WMcoimmm 
mirm x x/m.i^<^^mz-:>\,^xmm-h , 

mfmmf&mm^mnmi^mr^^-ymmifmit. 
c 1 - 1 ] mmM#mmmmi(Dm^xm. hi 
v^(i c 1 - 2 ] mmm.'^mm.yT.n. c 2 ] im* 

ffiOH^Ig, [ 3 ] MmJl(7;)S(iig, C 4 ] is« 

CI - 1 ] mymm,mmmm<^mxn 

muxnxu. fztiim^m^sfi:m-^x. ss±t 

^Bi&ti. zzx\ imum^mtLxit. xe-t 

mmmmtLxii. mizm^^tL^s^^i^K fztmr 
uyhSMmm. mmMUiccL) , susa«, 

i^x.A- (W-CSP^:t') , r;PS-^«:K^f>{)'^5^ 

[0048] Mmzii. fztm. *^Hg<7)iiM^ 

mmmmmmi ^ . x ^ u - y emmts k >,zx^r u 
yfBSKR^itEPML. t-yymmv^xmm 

hztifix^h. 
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c 1 - 2 ] mytm^mcom^TM 

[0049] mmm-\t vxit. tztufru y hWB 

mm. mmmmm (ccd , susss, 

(W-CSP^f) , T/V^i^m&Kc^^t^hKplM^m 
[00 50] |g!?IS(0-^J&S^{mTcOi:io OT'ft 

zmmm'wy < /PA^juiio-^^rticj: osftji* 20 

a[Ii5P-7<?)^Hifl«/&^'2Q--14 0''C, JPfip 
-5tcj:l.o-;PE*n'-5kg/cm2 . 
cO^iJiSS*^' 0 . 1-10. 0 m/ ji-Cfc S J; -5 ts:^ 

<. ^»iaSi:L-Cii:!ti:xtf4 0-l OO-Ct-r^i 

mitxmzii\rt\t. ±fa<7)j;^icLTfML/ifM* 30 

[00 5 1 ] ±fz. ±Et7) [ 1- 1 ] X^i^iiZY^y^y 

[0 0 5 2] B7tffl-7X^tfOM3t^N"^-yiJgW(Cj;o 
Ti^S^'l)*^ 1 0~1 0 0 0//m^^£?)K'y 

Y>^9-y-bm\-^i:>fi.h. ffiitmraitgafc tTfi. 

\>zW&^Kh%,<ryX\if£\-^. 50 
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C 3 ] ii«*Ji£OJifftis 

[0053] '^>m(mmMxmi^Khmm.h 

J; 19 , ismftJi(=#*$ixi> T/L-^ u «r?§ttfflii ( r 
^i-^ um^t^Mi ( B ) ) ^^^\z:mm\mth ^ 

(A-II) iii.Xf/-i.fz\i.^MW\WiT (A- I ) (i. 
#fetl.*MS^ (A-II) i5j:tA7tfc(i*«m 

(A- 1 ) %,nmzm^^tih. 

[ 0 0 5 4 ] ico J: 0 ^tT/L-^ U mm.<ryMmi.%h t 

m^t:ti\)'^i.. vym^mi-hv^M.. vymym^r 

y^-'>i=., 'jym^mzJf'J'^J^, 'jymym-i-h 
y^A. yy^Ksry^-'^A, yyM^l<*:*y 
-^i., y yig-yK^-fby^A, ^^-fKyf-'!?A. 

y^^A. ^-^s^^ry^A. ry^-r^i:'c?)«r;t':^f 

ytt€-^* : rb7;<f-;L'Ty^-'^At Hn^i^H, 

h y^^/i/t Fn^i^x^/kry^-'^At Ko^^f ^ 

^:y;<f-;PT$y, zy;<i~)U7^y, hy^f-;t/7 
5y. ^yx^/PTSy. i^^x^/ursy. fyx-f;p 

rsy. ^ /•^yrnf/L'TSy. v-'-f yrnt/LT * 
y . x^ y-;PT5 y^i;■'^D^"«r;^^ y tt'^t:-^^^^^i:■■ 
[0055] iMf*)fc7)JimiS-r-ffiffl Siller y 

T# I. , t;^;^ y tt?im?St=fc ft I. T/P;;? y tt-fb-^co 
}iJg{±. ji^O. 0 0 1-1 O^g^iiT-fcO, ff^L< 

{i 0 . 0 1-5 T-fc !> . mil y iimjstcti . y 

[ 0 0 5 6 ] T)v^ 'mmmzk him-mmti: 

mtxwstmmBzmmtm-mf^^~ymmiii.i^m 
WM^mzmm-^r-m'^m-mhiM^^A.xhi. 

vv, mmm^'^t lxh. im\mmm ■ « ■ m 
JK. mm^. wmsjs.. Mmum irztummm. 
mmm. i^^^-m. xrv~m. , mwm 

t' g m>^Z]Sj t T aaSfR-f- 1> d i: # I. „ 
[0057] Zcryimxmzk D . IMfrJISSiSt , 

mm^mw.tMti}-^^m&^tihmmwmr^9-y m 
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0 0 °Cli[T<^y&mx-Mmt^ ^itizX'O'^o^bti^X' 
^.iftVKlii 0 0-5 0 or. ^i^izMtLKiti 

5 0-30 0°C<?)fiStlT3 i L v^. jii»B§rEg 

<{i2 5iy±, !^t:ff4L<{i3Oiy±TS>S^t>0^ 

2 0 0 fiST-* o T t i V \ i . *|g0fltf9^SlS3ttt 

'^>^^l.|f«ft{±, iS«iEg*-'0. lOT. ff^ L<{i 

0. OStlT, Sblc^t^KtiO. 0 6tJ,TT-*l>; 

fzhx.\t^. 0 0 lS*f*o-CiJ;v^„ 

[ 0 0 5 9 ] ^fc. *Bjffl»(2fcv^T. i^m*. i^miE 

Sii. JIS K648 1 (Jil^lllMHz ) tCiaacO 

<{±1 0-9A/cni2iyT. j:i9ff^L<{±l O-iiA/cm^ 
. StCff 1 1 < {± 1 0 - 1 1 A/cm2 lyr-C'S) S ; t 

[0 0 6 0] ^t3. ;<?)OT:#:fOJf§ii. lif^L<{±5 
O/imOT, J;OfftL<{i2 0A(mOT. Sfetcifi 

t < (i; 1 0 mtJ,TT-J) -g. ^ y amt. L V\ 7 ^ ;l-i,if 

[ «^ gPn°n ] *l!0fl^^l^«*ii ,5 0 0 VSXY t V ^ 0 ffi 
[0061] 

myt'im'^y ^ fi-j^^m^^&b. Huia(?)j;-9(;:5o 

orJilTtV^afiV^jaKT. L3&^t0. lOTtV^ 

^ffMt-§::t*iX-#i.„ *iSHgwssiMft(i, mm 



(10) m2 00 3-2 8 7 88 3 
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[0062] *^BHt=«^«i^S!,a(i. l«tE^***i 
[0063] 

r%j r^:a%j ^^^^ j/^^ 

(Mw) my-*5e^ai^^^>^>-s^x-i^3y 

10 (GPC) ([Sn°n^HLC-8 0 2 

[0064] 

[-^RgWl] 77X3rt^M*ajiL/-ca, 2,2' - 

Ty'\^x4 y h y;t/9 . 0 g immLfzi^'x.f- 

l^y^^V a-)WJAi'flx.-'r>imWt4 5 9 . 0 g ^ft 

5.0s. 'Jy':'vi'<-y^=-)v^^^^}v~h6i .5u 
20 fi. ^h'^Mzm^^w^fz, i§?s<7)iag^8 0"ct:± 

[0065] ^oYik. &J£^jS;^i?SSr^»£?J7Kt:«TL. 

^^vT^iHft^ 6 0 °C-C'4 8 B#raK^e^ L , B W i: 1. S 

[ 1 ] iWi, 
[0066] 

30 [^fiStM2] 7 7Xn|^&M«aiiUc«, 2,2' - 

T^yzx-i y:r^n- b u;i'9 . o g^i§SL/i3 -p{ 

i-To t'Tj- > It^ 1-;WW?il4 5 9 . 0 g ^ ftJA^ 
5l§gE#, .><^:?"J;Ht5 6. 2 5 g, ^'j-lX'^^ 
^' U F 9 0 . 0 gfc j;t/\X ^ "7 '})Vm.- 3 , 4 -x;K 
=iri^yf-;^7 8. 7 5 g^ftS^/if^, ^9>l.^>^)H3iitf 

^t'aWz., BOrt-fi^^HlteL, i<7)SS^5B$rBlffi 

»L^cf*, 9 {yQX'mmmx-xm.^^%m^^fz. 
^(^m. ^&mi tmmizLx^iim^i^ [2] 

[0067] 

40 [^fS^ms ] r h '7:^)P^yymz.m7mt LX 3 , 
3', 4, 4'->''7x-;l'X/^*y^h5;i?;l^4^>KZ 
4S*fe3 2. 29g (90S'J^;P-) mx/l, 3, 3 
a, 4, 5, 9A-'^.dr-»?-t Hn-5 (rh^tFo- 

2, 5-i^::t=^y-3-75-;i-) -i-yh [1,2- 

c ] -yyy- 1 , 3 -i^':t>'3 . 0 0 g ( 1 0 5 
yt-) . i^'T^y-ft^t LT2, 2-h"X [4- (4- 

TSyy^y^^-) 7 1-/1^] 7°^^^°y2 8 . 74g 

(70Sij^/i-) , tjv^yya^^^yhpv 1 00 
((Sp°p^. mm^f^ (tt) s) 2 . 4 9 g ( 1 0 5 

50 . 3, 5~yTiy^SMM3. 04 g (2osy 
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mm2 0 0 3- 

2 0 



■287883 



Sr, N-;<f-;k-2-h°nU h'y (NMP) 4 5 

Z cOKmWMz , b° y 3 2 g J5 J; t/iETfcSIt 7 1 g 

ii^NMP mm^ntz . 

[00 68] 

(A- 1) mmmmi^t lt^^-t ■ i-m^ m 

tft^ TRTI PBCj , i^-r^-flifiK, T±^5fi^flO. 
02Atm. 00) 1 SgP, (A-II)4e« 

5 0 0 ) 8 5gP, ( B ) Til :^ yHS^mfflMt t 

•c . 1 Tif i^ti^iits-^ft: [ 1 ] 3 0 as. ( D ) 

5 oaSfc j;V-fLSxf-;l.5 OgB. ( C ) ST^ttK^^-fl: 

-^ftttr. 4,4' - [1- [4- (1- (4-tF 
ndf-^'^x— ;k) - 1 -;'<f-;pxf-;i/) /l-] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for forming a photosensitive 
dielectric material realizing formation of a dielectric material layer having a small heat 
loss, capable of being fired at a low temperature and having a high dielectric constant 
with good dimensional accuracy and to provide a dielectric material formed from a 
photosensitive transfer film and electronic parts. 

SOLUTION: The composition for forming a photosensitive dielectric material contains 

inorganic particles comprising (A-I) inorganic ultra-fine particles having an average 
particle diameter of <0.05 |.im and (A-II) inorganic fine particles having an average 
particle diameter of >0.05 p.m, (B) an alkali-developable resin and (C) a photosensitive 
acid-generating compound. The photosensitive transfer film is obtained by coating the 
top of a supporting film with the composition. 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the transfer film which applied to the 
support film the constituent for photosensitive dielectric formation and the constituent for 
photosensitive dielectric formation which can be used conveniently, the dielectric formed 
from now on, and electronic parts, in order to form a pattern with high dimensional 
accuracy. 
[0002] 

[Background of the Invention]In recent years, a high permittivity layer is provided in a 
multilayer printed circuit board etc., and the art of using this layer for a capacitor etc. is 
known. This high permittivity layer is prepared by the method of impregnating with fiber 
reinforcement, such as glass fiber, dispersing a solvent by calcination etc. and stiffening it 
after that, in order to, compensate with the brittleness of thermosetting resin the organic 
solvent in which thermosetting resin was dissolved for example, by what added the 
inorganic powder of high permittivity. However, it was difficult to obtain the layer which 
are high dielectric constants, such as 20 or more, and usually has low leakage current also 
with a thin film in the conventional method. 

[0003]If the trial which obtains the dielectric layer of high permittivity using various 
kinds of inorganic powder is also made, for example, Fe304 or ZnO+ carbon is added as 
inorganic powder in polystyrene, it is known that the dielectric layer of a high dielectric 
constant can be obtained. However, since the dielectric dissipation factor of the dielectric 
layer obtained becomes large in such a system even if it can make a dielectric constant 
high, Generation of heat by the dielectric layer in an AC electric field became large, it 
became poor causes, such as degradation of the multilayer printed circuit board etc. 
which provided the film of the dielectric, and a fracture of the joined part by heat stress, 
and there was a problem that the reliability of a semiconductor substrate and endurance 
fell easily. 

[0004]On the other hand, in order to obtain a high dielectric constant, the method of 
carrying out heating calcination of the inorganic powder of high permittivity at an 
elevated temperature, and usually forming a dielectric layer is known. However, since it 
was necessary to calcinate this method, for example at an about 1000 elevated 
temperature, there was a problem that it cannot apply when providing a dielectric layer in 
the state where it is equipped with electronic parts on the wiring board, and it could not 
apply to the manufacturing process of various semiconductor substrates general-purpose. 
[0005] Although screen printing etc. were known as a formation method of a dielectric 
layer, with enlargement and highly-minute-izing of a substrate, the demand of the 
accuracy of position of a pattern became very severe, and there was a problem that it 
could not respond, by the usual printing. For this reason, an appearance of the constituent 
for photosensitive dielectric formation which can form a pattem with high dimensional 
accuracy with a high dielectric constant by low temperature baking while providing the 
small dielectric layer of heat loss was desired. 

[0006]This invention persons then, by using the constituent for photosensitive dielectric 
formation which contains an inorganic particle with specific mean-particle-diameter 
distribution as a result of inquiring wholeheartedly that said problem should be solved, 
and the photosensitive transfer film which applied this. Calcination at the low 



temperature of 500 or less was possible, and it was high permittivity and a low 
dielectric tangent, and also with a thin film, by low leakage current, it finds out that the 
dielectric of a pattern with dimensional accuracy high moreover can be formed, and came 
to complete this invention. 
[0007] 

[Objects of the Invention] This invention is what is going to solve the problem 
accompanying the above conventional technologies, Heat loss is small and it aims at 
providing the dielectric and electronic parts which were formed from the constituent for 
photosensitive dielectric formation which can form the dielectric layer of the high 
permittivity which can be manufactured by low temperature baking with sufficient 
dimensional accuracy, a photosensitive transfer film, and this constituent and transfer 
film. 
[0008] 

[Summary of Invention]The inorganic particle which, as for the constituent for 
photosensitive dielectric formation concerning this invention, the inorganic ultrafine 
particle and (A-II) mean particle diameter below 0.05 micrometer become from an 
inorganic particle of 0.05 micrometers or more in mean particle diameter (A-I), (B) It is 
characterized by containing resin in which alkaline development is possible, and (C) 
photosensitivity acid formation compound. 

[0009]The inorganic particle which the photosensitive transfer film conceming this 
invention becomes from said inorganic ultrafine particle (A-I) and inorganic particles (A- 
II), It is characterized by providing resin (B) in which alkaline development is possible, 
and the constituent for photosensitive dielectric formation containing a photosensitive 
acid formation compound (C) on a support film by 1 -1 GO micrometers of thickness. 
According to the constituent for photosensitive dielectric formation or the photosensitive 
transfer film conceming this invention, it is heating at 500 ** or less, and a dielectric 
dissipation factor is able for a dielectric constant to form 30 or more and to form 0.1 or 
less dielectric preferably 20 or more. 

[00 10] As for resin (B) in which said alkaline development is possible, it is preferred that 
it is acrylic (meta) resin, hydroxystyrene resin, novolak resin, polyester resin, polyimide 
resin. Nylon, or polyetherimide resin. The dielectric conceming this invention can be 
formed by heating and stiffening said constituent for photosensitive dielectric formation, 
or a photosensitive transfer film below 500 **, and it is preferred that a dielectric 
constant is 20 or more and a dielectric dissipation factor is 0.1 or less. Such a dielectric 
may be formed on conductive foil. 

[001 l]The electronic parts conceming this invention are characterized by including the 
dielectric formed using said constituent for photosensitive dielectric formation, or the 
photosensitive transfer film. 
[0012] 

[Detailed Description of the Invention]Hereafter, this invention is explained concretely. 
First, the details of the constituent for photosensitive dielectric formation conceming this 
invention are explained. [Constituent for photosensitive dielectric formation] the 
constituent for photosensitive dielectric formation concerning this invention, (A-I) The 
inorganic particle which the inorganic ultrafine particle and (A-II) mean particle diameter 
below 0.05 micrometer become from an inorganic particle of 0.05 micrometers or more 
in mean particle diameter, (B) It can prepare by kneading the (D) solvent and (E) several- 



kinds additive agent using kneading machines, such as a roll kneading machine, a mixer, 

a homomixer, a ball mill, and a bead mill, resin in which alkaline development is 

possible, (C) photosensitivity acid formation compound, and if needed. 

[0013]The constituent for photosensitive dielectric formation prepared as mentioned 

above is a paste state constituent which has mobility suitable for spreading. 

As for the viscosity, it is desirable for it to usually be considered as 10 - 100,000 mPa-s, 

and to be preferably considered as 50 - 10,000 mPa-s. 

Hereafter, each ingredient which constitutes the constituent for photosensitive dielectric 
formation is explained. 

(A) The inorganic particle used in inorganic particle this invention consists of an 

inorganic ultrafine particle (A-I) and inorganic particles (A-II), and the dielectric constant 

of these inorganic particles is 30 or more. 

It is 70 or more still more preferably 50 or more preferably. 

Although upper limit in particular is not satisfactorily limited to a part with a high 

dielectric constant, it may be about 30000, for example. 

[00 14] As such an inorganic particle, what consists of metallic oxides is used preferably, 
and especially a titanium system metal oxide is preferred. Here, the "titanium system 
metal oxide" refers to the compound which contains a titanium element and oxygen 
elements as an essential element. As such a titanium system metal oxide, the titanium 
system single metal oxide which is single and contains titanium, and the titanium system 
multiple oxide which contains titanium and other metallic elements as a metallic element 
can be preferably used as a metallic element which constitutes a crystal structure. 
[0015]As said titanium system single metal oxide, a titanium dioxide system metallic 
oxide is mentioned, for example. As such a titanium dioxide system metallic oxide, the 
titanium dioxide system metallic oxide of anatase structure or rutile structure is 
mentioned. As said titanium system multiple oxide, metallic oxides, such as a barium 
titanate series, a lead titanate system, a strontium titanate system, a titanic acid bismuth 
system, a titanic acid magnesium system, a titanic acid neodium system, and a titanic acid 
calcium series, are mentioned, for example. 

[0016]The above "titanium dioxide system metallic oxide" means the system containing 
only a titanium dioxide or the system which contains a small amount of other additives in 
a titanium dioxide, the crystal structure of the titanium dioxide which is the main 
ingredients is held, and the same may be said of the metallic oxide of other systems. The 
above "titanium system multiple oxide" is an oxide which a titanium system single metal 
oxide and the metallic oxide which consists of at least one sort of other metallic elements 
compound and produce, and that in which the ion of oxo acid does not exist as a unit of 
structure is said. 

[0017]In this invention, as a titanium system metal oxide which constitutes such an 
inorganic particle, among titanium system single metal oxides, the titanium dioxide 

system metallic oxide of rutile structure is preferred, and a barium titanate series metallic 
oxide can be preferably used among titanium system multiple oxides. Among these, a 
barium titanate series metallic oxide can be used especially preferably. 
[0018]Since the dispersibility to an aquosity medium is raised, the particles which 
denaturalized with silica, aliimina, etc. can also use the surface of said inorganic particle 
conveniently. When the inorganic ultrafine particle (A-I) below 0.05 micrometer and an 
inorganic particle (A-II) of 0.05 micrometers or more make the total quantity of (A-I) and 



(A-II) 100 mass parts in this invention, the quantity of (A-I) is 5 - 20 mass part preferably 

one to 30 mass part. 

The quantity of (A-11) is 95 - 80 mass part preferably 99 to 70 mass part. 
If such an inorganic particle is used, the packing of an inorganic particle becomes good 
and the dielectric which has a high dielectric constant can be obtained. 
[0019]lt is still more preferably desirable [ the mean particle diameter of the whole 
inorganic particle which doubled such an inorganic ultrafine particle and inorganic 
particles ] 0.02-0.8 micrometer preferably that it is 0.02-0.3 micrometer especially 
preferably 0.02-1.0 micrometer 0.005-2.0 micrometers. It is [ 1.05 or more / 1.1 or more ] 
still more preferably desirable [ Dw/Dn which consists of a ratio of weight mean particle 
diameter (Dw) to number average particle diameter (Dn) at this time / 1 .2 or more ] 
preferably that it is 1 .25 or more especially preferably. When Dw/Dn makes thickness 
thin or less by 1.05, the packing of a dielectric particle worsens, leakage current becomes 
large, and it is not desirable. 

[0020]Although the shape in particular of the inorganic particle of this invention is not 
restricted, shape, such as a globular shape, a grain, tabular, the shape of a piece of **, 
whisker shape, rod form, and filament shape, is mentioned. It is preferred to have a 
globular shape, a grain, the shape of a piece, and the shape of a scale among such shape. 
The inorganic particle of such shape is kind independent, or can be used combining two 
or more sorts. 

[0021]The inorganic ultrafine particle (A-I) used in this invention is compoundable by 
the gaseous phase method, a sol gel process, an RF plasma method, etc., for example. In 

order to distribute to a solvent the inorganic ultrafine particle compounded by the gaseous 
phase method, a dispersing agent can be used together and even a primary particle can be 
distributed with a publicly known dispersion method, a bead mill, the kneading method, a 
high voltage homogenizer, etc. 

[0022]thc time of the quantity (A-I) (total quantity with (A-II)) of the inorganic particle 

(A) in the constituent for photosensitive dielectric formation making (A)+(B)+ (C) 100 
mass % — 20 - 95 mass % ~ it is preferably desirable 40 - 90 mass % and that it is 60 - 85 
mass % still more preferably. 

(B) Various resin can be used as resin which is used for the constituent for resin 
photosensitivity dielectric formation in which alkaline development is possible and in 
which alkaline development is possible. What is necessary is here, to say the character 
dissolved with an alkaline developing solution with "alkaline development is possible", 
and just to specifically have solubility to such an extent that the target development is 
carried out. 

[0023] As an example of alkalis soluble resin, acrylic resin, hydroxystyrene resin, novolak 
resin, polyester resin, polyimide resin. Nylon, polyetherimide resin, etc. can be 
mentioned, for example (meta). Acrylic (meta) resin as a desirable thing desirable 
especially among such alkalis soluble resin, For example, the copolymer of carboxyl 
group content monomer (**) (henceforth "monomer (**)") and other copolymerizable 
monomer (**) (henceforth "monomer (**)"), Or the copolymer of monomer (**), epoxy 
group content monomer (**) (henceforth "monomer (**)"), and monomer (**), etc. can 
be mentioned. 

[0024] As the above-mentioned monomer (**) (carboxyl group content monomers), For 
example, acrylic acid, methacrylic acid, maleic acid, fumaric acid, crotonic acid, itaconic 



acid, citraconic acid, mesaconic acid, cinnamic acid, succinic acid mono (2-(meta) 
AKURIRO yloxy ethyl), omega-carboxy-polycaprolactone mono(meth)acrylate, etc. are 
mentioned. 

[0025] As the above-mentioned monomer (**) (epoxy group content monomers), For 
example, metaglycidyl acrylate, glycidyl methacrylate, alpha-ethyl metaglycidyl acrylate, 
Alpha-n-propyl metaglycidyl acrylate, alpha-n-butyl metaglycidyl acrylate, Acrylic acid- 
3,4-epoxy butyl, methacrylic acid-3,4-epoxy butyl, Acrylic acid-6,7-epoxy heptyl, 
methacrylic acid-6,7-epoxy heptyl, alpha-ethylacrylic acid-6,7-epoxy heptyl, N-[4-(2,3- 
epoxy propoxy)-3,5-dimethylbenzyl] acrylamide, N-[4-(2,3-epoxy propoxy)-3,5- 
dimethylphenyl propyl] acrylamide, etc. are mentioned. 

[0026] As the above-mentioned monomer which are other copolymerizable 
monomers. For example, methyl acrylate (meta), ethyl acrylate (meta), (Meta) Acrylic 
acid n-butyl, acrylic acid (meta) n-lauryl, (Meta) When monomers, such as acrylic acid 
benzyl and dicyclopentanil(metha)acrylate, and monomer (**) are included, monomer 
(**) and (**) ~ acrylic ester [ of an except ] (meta-); ~ styrene. Aromatic vinyl system 
monomers, such as alpha-methylstyrene; Butadiene, Conjugated dienes, such as isoprene; 
macro monomer; etc. which have polymerization nature unsaturation groups, such as an 
acrylyl group (meta), are mentioned to one end of polymer chains, such as polystyrene, 
poly(meta) methyl acrylate, poly(meta) ethyl acrylate, and poly(meta) acrylic acid 
benzyl. 

[0027]The copolymer of the above-mentioned monomer (b) and monomer (**), and the 
copolymer of monomer (b), monomer (**), and monomer (**), By existence of the 

copolymer component originating in the carboxyl group or phenolic hydroxyl group 
content monomer of monomer (b) and/or monomer (**), it has alkali solubility. 
Especially the copolymer of monomer (**), monomer (**), and monomer (**) is 
especially preferred from a soluble viewpoint to the dispersion stability and the alkali 
developing solution mentioned later of the composite particle for dielectrics (A), the 
content of the copolymer component unit originating in monomer (b) in this copolymer ~ 
desirable — one to 50 mass % ~ it is five to 30 mass % especially preferably, 
the content of the copoljnner component unit originating in monomer (**) ~ desirable ~ 
one to 50 mass %, and especially the content of the copolymer component unit which is 
five to 30 mass % preferably, and originates in monomer (**) ~ desirable ~ one to 98 
mass % — it is 40 to 90 mass % especially preferably. 

[0028]The molecular weight of the alkalis soluble resin (B) which constitutes the 
constituent for photosensitive dielectric formation, It is preferably desirable 5,000- 
5,000,000, and that it is 10,000-300,000 still more preferably at the average molecular 
weight (only henceforth "average molecular weight (Mw)") of the polystyrene conversion 
by GPC. As for the content of resin (B) in the constituent for photosensitive dielectric 
formation in which alkaline development is possible, it is usually preferably desirable ten 
to 500 mass part to inorganic particle (A-II) 100 mass part that it is 10 - 200 mass part 
preferably one to 500 mass part. 

[0029]the time of the quantity of resin (B) in the constituent for photosensitive dielectric 

formation in which alkaline development is possible making (A)+(B)+ (C) 100 mass % ~ 
1-60 mass % ~ it is preferably desirable 2-40 mass % and that it is 5 - 30 mass % still 
more preferably. Resin other than resin in which alkaline development, such as a 



bismaleimide resin and an epoxy resin, is possible may be contained in the constituent for 

photosensitive dielectric formation, for example. 

(C) A photosensitive acid formation compound photosensitivity acid formation 
compound (C) is a compound which generates acid by the exposure of radiation light. For 
example, 1,2-benzoquinone diazido sulfonic ester, 1,2-naphthoquinonediazide sulfonic 
ester, 1,2-benzoquinone diazido sulfonic acid amide, 1,2-naphthoquinonediazide sulfonic 
acid amide, etc. can be mentioned. Specifically J.Kosar work "Light-Sensitive Systems" 
339-352 (1965), 1 and 2-quinone diazide compound indicated to John Wiley & Sons 
(New York), "Photoresist" 50 (1975) written by W.S.De Forest, McGraw-Hill, and Inc. 
(New York) can be mentioned. 

[0030JA compound with transparency good in these in the 400-800-nm visible ray region 
after irradiating with radiation light. For example, 2,3,4-trihydroxy benzophenone, 
2,3,4,4'-tetrahydroxybenzophenone, 3'-methoxy-2,3,4,4'-tetrahydroxybenzophenone, 2, 
2', 5, and 5'-tetramethyl 2', 4, and 4'-trihydroxy triphenylmethane, 4 and 4'-[l-[4-. (l-(4- 
hydroxyphenyl)-l-methylethyl) 1,2-benzoquinone diazido 4-sulfonic ester, such as 
phenyl] ethylidene] diphenol and 2,4,4-trimethyl 2', 4', and a 7-trihydroxy 2-phenyl 
flavan, 1,2-naphthoquinonediazide 4-sulfonic ester or 1,2-naphthoquinonediazide 5- 
sulfonic ester can be mentioned as a desirable thing. 

[003 1 ]The content of a photosensitive acid formation compound (C) is 5 - 1 00 mass part 
preferably to resin (B) 100 mass part in which alkaline development is possible. 
It is ten to 50 mass part especially preferably. 

Since the quantity of the acid which absorbs radiation light as they are less than five mass 
parts, and is generated decreases, it cannot distinguish between the solubility to the 
alkaline aqueous solution before and behind radiation irradiation, but patterning becomes 
difficult, and the heat resistance of the pattern obtained from a constituent has a 
possibility that fault may arise. If 100 mass parts are exceeded, since most added 
photosensitive acid formation compounds still remain in a form as it is, by the exposure 
of a short-time radiation light, it may become difficult for the insolubilization effect to an 
alkaline aqueous solution to be too high, and to develop negatives. 
[0032]the time of the quantity of the photosensitive acid formation compound (C) in the 
constituent for photosensitive dielectric formation making (A)+(B)+ (C) 1 00 mass % — 
0.1 - 30 mass % — it is preferably desirable 0.5 - 20 mass % and that it is 1 - 10 mass % 
still more preferably. 

(D) In the constituent for solvent photosensitivity dielectric formation, a solvent (D) 
contains if needed. As the above-mentioned solvent (D), compatibility with inorganic 
particles (A-II) or an inorganic ultrafine particle (A-1), And solubility with the various 
below-mentioned additive agents (E) contained resin (B) in which alkaline development 
is possible, a photosensitive acid formation compound (C), and if needed is good, It is 
preferred by being able to give moderate viscosity to the constituent for photosensitive 
dielectric formation, and making it dry that it is what can carry out evaporative removal 
easily. 

[003 3] As an example of this solvent, a diethyl ketone, methyl butyl ketone, Ketone;n- 
pentanols, such as dipropyl ketone and cyclohexanone. Alcohols, such as 4-methyl-2- 

pentanol, cyclohexanol, and diacetone alcohol; Ethylene glycol monomethyl ether, 
Ethylene glycol monoethyl ether, ethylene glycol monobutyl ether. Ether system 
alcohols, such as propylene glycol monomethyl ether and propylene glycol monoethyl 



ether; Acetic acid-n-butyl, Saturated-fat fellows monocarboxylic acid alkyl ester, such as 
amyl acetate; Ethyl lactate, Lactate, such as lactic acid-n-butyl; Methyl-cellosolve 
acetate, Ether system ester species, such as ethylcellosolve acetate, propylene-glycol- 
monomethyl-ether acetate, and ethyl-3-ethoxy propionate, etc. can be illustrated, and 
these are independent or can be used combining two or more sorts. 
[0034]Although it can choose within limits from which good mobility is obtained as 
content of the solvent (D) in the constituent for photosensitive dielectric formation 
suitably. Usually, it is one to 10,000 mass part to inorganic particle (A-II) 100 mass part, 
and it is desirable that it is ten to 1,000 mass part preferably. 

(E) In the various constituents for additive agent photosensitivity dielectric formation, 
various additive agents other than above-mentioned (A) - (D) ingredient, such as a 
plasticizer, a bonding assistant, a dispersing agent, a bulking agent, preservation 
stabilizer, a defoaming agent, an antioxidant, an ultraviolet ray absorbent, a leveling 
agent, and an accelerator, may contain as an optional component. 

As a bonding assistant bonding assistant, the Silang system coupling agent, an 
aluminate coupling agent, a titanate system coupling agent, and at least one coupling 
agent chosen from the zirconate system coupling agent can be used. Silane coupling 
agents, such as a compound expressed with the following formula (1) with which the 
adhesion which was comparatively excellent in a small quantity among these coupling 
agents is acquired [Saturated alkyl group content (alkyl) alkoxysilane] is used suitably. 
[0035] 
[Formula 1] 

CpH2p+i Si-(-0CinH2»Ki ) p ^ ^ ^ 

(CnH2n*l)3.. 

[0036](As for the integer of 3-20, and m, the integer of 1-3 and a of the integer of 1-3 and 
n are [ p ] the integers of 1-3 among a formula.) In the above-mentioned formula (1), p 
which shows the carbon niimber of a saturated alkyl group is made into the integer of 3- 
20, and let it be an integer of 4-16 preferably. As an example of a silane coupling agent 
expressed with the above-mentioned formula (1), n-propyldimethyl methoxysilane, n- 
buthyldimethyl methoxysilane, n-decyldimethyl methoxysilane, n-hexadecyldimethyl 
methoxysilane, Saturated alkyldimethyl methoxysilane (a=l,m=l,n=l), such as n- 
icosanedimethyl methoxysilane; n-propyldiethyl methoxysilane, n-butyldiethyl 
methoxysilane, n-decyldiethyl methoxysilane, Saturated alkyl diethyl methoxysilane 
(a=l,m=l,n=2);n-butyldipropyl methoxysilane, such as n-hexadecyldiethyl 
methoxysilane and n-icosanediethyl methoxysilane, n-decyldipropyl methoxysilane, n- 
hexadecyldipropyl methoxysilane. Saturated alkyl dipropyl methoxysilane 
(a=l,m=l,n=3), such as n-icosanedipropyl methoxysilane; n-propyl dimethylethoxy 
silane, n-buthyldimethyl ethoxysilane, n-decyl dimethylethoxy silane, n-hexadecyl 
dimethylethoxy silane. Saturated alkyldimethyl ethoxysilanes (a=l,m=2,n=l), such as n- 
icosane dimethylethoxy silane; n-propyldiethylethoxysilane, n-butyldiethylethoxysilane, 
n-decyldiethylethoxy silane. Saturated alkyl diethylethoxysilanes (a=l,m=2,n=2);n- 
butyldipropylethoxysilanes, such as n-hexadecyldiethylethoxysilane and n- 
icosanediethylethoxysilane, n-decyldipropylethoxysilane, n- 

hexadecyldipropylethoxysilane. Saturated alkyl dipropylethoxysilanes (a=l,m=2,n=3). 



such as n-icosanedipropylethoxysilane; n-propyldimethyl propoxysilane, n- 
buthyldimethyl propoxysilane, n-decyldimethyl propoxysilane, Saturated alkyidimethyl 
propoxysilane (a=l,m=3,n=l);n-propyldiethyl propoxysilane, such as n- 
hexadecyldimethyl propoxysilane and n-icosanedimethyl propoxysilane, n-butyldiethyl 
propoxysilane, n-decyldiethyl propoxysilane, n-hexadecyldiethyl propoxysilane. 
Saturated alkyl diethyl propoxysilane (a=l,m=3,n=2), such as n-icosanediethyl 
propoxysilane; n-butyldipropyl propoxysilane, n-decyldipropyl propoxysilane, n- 
hexadecyldipropyl propoxysilane, Saturated alkyl dipropyl propoxysilane (a= 1, m= 3, n= 
3), such as n-icosanedipropyl propoxysilane; n-propylmethyl dimethoxysilane, n-butyl 
methyl dimethoxysilane, n-decyl methyl dimethoxysilane, Saturated alkyl methyl 
dimethoxysilane (a= 2, m= 1, n= r);n-propylethyl dimethoxysilane, such as n-hexadecyl 
methyl dimethoxysilane and n-icosane methyl dimethoxysilane, n-butylethyl 
dimethoxysilane, n-decylethyl dimethoxysilane. Saturated alkyl ethyl dimethoxysilane 
(a=2,m=l,n=2);n-butyl propyl dimethoxysilane, such as n-hexadecylethyl 
dimethoxysilane and n-icosanethyl dimethoxysilane, n-decyl propyl dimethoxysilane, n- 
hexadecyl propyl dimethoxysilane. Saturated alkyl propyl dimethoxysilane (a= 2, m= 1, 
n= 3), such as n-icosane propyl dimethoxysilane; n-propylmethyl diethoxysilane, n-butyl 
methyldiethoxysilane, n-decyl methyldiethoxysilane, Saturated alkyl 
mcthyldicthoxysilane (a= 2, m= 2, n= l);n -propyl ethyl diethoxysilane, such as n- 
hexadecyl methyldiethoxysilane and n-icosanc methyldiethoxysilane, n-butyl 
ethyldiethoxysilane, n-decyl ethyldiethoxysilane. Saturated alkyl ethyldiethoxysilane 
(a=2,m=2,n=2);n-butyl propyl diethoxysilane, such as n-hexadecyl ethyldiethoxysilane 
and n-icosane ethyldiethoxysilane, n-dccy! propyl diethoxysilane, n-hcxadccyl propyl 
diethoxysilane, Saturated alkyl propyl diethoxysilane (a=2,m=2,n=3), such as n-icosanc 
propyl diethoxysilane; n-propyl methyldi propoxysilane, n-butyl methyldi propoxysilane, 
n-decyl methyldi propoxysilane, n-hexadecyl methyldi propoxysilane. Saturated alkyl 
methyldi propoxysilane (a=2,m=3,n=l), such as n-icosane methyldi propoxysilane; n- 
propylethyl dipropoxysilane, n-butylethyldipropoxysilane, n-decylethyldipropoxysilane. 
Saturated alkyl ethyldipropoxysilanes (a=2,m=3,n=2);n-butylpropyldipropoxysilanes, 
such as n-hexadecylethyldipropoxysilane and n-icosanethyldipropoxysilane, n- 
decylpropyldipropoxysilane, n-hexadecylpropyldipropoxysilane. Saturated alkyl 
propyldipropoxysilanes (a= 2, m= 3, n= 3), such as n-icosanepropyldipropoxysilane; n- 
propyltrimethoxysilane, n-butyltrimethoxysilane, n-decyltrimetoxysilane, n-hexadecyl 
trimethoxysilane. Saturated alkyl trimethoxysilane (a=3,m=l), such as n-icosane 
trimethoxysilane; n-propyl triethoxysilane, n-butyltriethoxysilane, n-decyltriethoxysilane, 
n-hexadecyl triethoxysilane. Saturated alkyl triethoxysilane (a=3,m=2), such as n-icosane 
triethoxysilane; n-propyl tripropoxy silane, n-butyl tripropoxy silane, n-decyl tripropoxy 
silane. Saturated alkyl tripropoxy silanes (a= 3, m= 3), such as n-hexadecyl tripropoxy 
silane and n-icosane tripropoxy silane, can be mentioned, and these are independent or 
can be used combining two or more sorts. 

[003 7] Among these n-butyltrimethoxysilane, n-decyltrimetoxysilane, n-hexadecyl 
trimethoxysilane, n-decyldimethyl methoxysilane, n-hexadecyldimethyl methoxysilane, 
n-butyltriethoxysilane, n-decyltriethoxysilane, n-hexadecyl triethoxysilane, n-decyl 
ethyldiethoxysilane, n-hexadecyl ethyldiethoxysilane, n-butyl tripropoxy silane, n-decyl 
tripropoxy silane, especially n-hexadecyl tripropoxy silane, etc. are preferred. 
[0038]It is desirable that it is 0.001 to 5 mass part still more preferably 0.001 to 10 mass 



part to inorganic particle (A-II) 100 mass part as content of the bonding assistant in the 
constituent for photosensitive dielectric formation. 

as a dispersing agent of dispersing agent inorganic matter particle particles (A-II), 
fatty acid is used preferably ~ especially — the carbon numbers 4-30 — fatty acid of 4-20 
is preferably preferred. As a desirable example of the above-mentioned fatty acid, 
fumaric acid, phthalic acid, malonic acid, Itaconic acid, citraconic acid, octanoic acid, 
undecylic acid, lauric acid. Saturated fatty acid, such as myristic acid, pulmitic acid, 
pentadecanoic acid, stearic acid, and arachin acid; Elaidic acid, Unsaturated fatty acid, 
such as oleic acid, linolic acid, linolenic acid, and arachidonic acid, can be mentioned, 
and these are independent or can be used combining two or more sorts. 
[0039]It is desirable that it is 0.01 to 5 mass part preferably 0.001 to 10 mass part to 
inorganic particle (A-II) 100 mass part as content of the dispersing agent in the 
constituent for photosensitive dielectric formation. 

** The constituent for photosensitive dielectric formation of bulking agent this invention 
can contain a bulking agent other than said (A-1)- (D) ingredient further. As such a 
bulking agent, the particles of semiconductor nature, such as conductive particles, such as 
carbon fines (example: acetylene black, Ketchen black, etc.), black lead fines, and high 
order fuUerene, and silicon carbide fines, etc. are mentioned as an additive agent which 
raises a dielectric constant, receiving inorganic particle (A-II) 100 mass %, in adding the 
bulking agent for these improvement in a dielectric constant ~ desirable ~ zero to 10 
mass % ~ it is still more preferably desirable 0.05 to 3 mass % and to use it in the 
quantity of 0.1 - 1 mass % preferably especially. 

[0040][Photosensitivc transfer film] The photosensitive transfer film concerning this 
invention can apply the above-mentioned photosensitive dielectric formation constituent 
on a support film, and can obtain it by providing a photosensitive transfer layer on a 
support film, and the protective film may be fiirther provided in the surface of this 
photosensitive transfer layer. 

The support film which constitutes the photosensitive transfer film of <support film and 
protective film> this invention has heat resistance and solvent resistance, and it is 
preferred that it is the resin film or the conductive foil which has flexibility. When a 
support film has flexibility, by applying a paste state constituent by a roll coater, a 
photosensitive transfer layer can be formed, and where a photosensitive transfer layer is 
wound around rolled form, it can save and supply. When a support film is conductive 
foil, afl;er using another dry fllm photoresist (DFR) after laminating a dielectric layer on 
another substrate and patterning conductive foil. After carrying out exposure 
development of the dielectric layer by making this into an exposure mask, this can be 
used as an upper electrode of a dielectric layer. 

[0041]As resin used for a support film, for example Polyethylene terephthalate, Polyester, 
polyethylene, polypropylene, polystyrene, polyimide, polyvinyl alcohol, fluorine- 
containing resin (for example, polyfluoroethylene etc.), nylon, cellulose, etc. can be 
mentioned. As for the thickness of a support film, it is preferred that it is 25-50 
micrometers, for example from viewpoints of 20-100 micrometers, intensity, etc. It is 
preferred that releasing treatment is performed to the surface of the support film made of 
resin. It is because peeling operation of a support film can be easily performed in the 
formation process of the below-mentioned pattern if releasing treatment is carried out. As 
releasing treatment, the processing which applies a silicon system release agent, a 



fluorine system release agent, and a silicon fluorine system release agent is used suitably, 

for example. 

[0042]The conductive foil used for a support film can mention the foil which consists of 
copper, gold, silver, platinum, nickel, stainless steel, aluminum, iron, and various alloys, 
for example. Copper, gold, silver, platinum, nickel, and especially aluminum are 
preferred from a viewpoint of oxidation resistance, conductivity, and pliability in such 
foil. It may be the substrate laminated if needed on the layered product of two or more 
conductive foil, the resin substrate, or the nonwoven fabric resin impregnation board. 
Although the thickness in particular of such conductive foil is not restricted, what is in 
the range of 10-25 micrometers preferably especially 8-50 micrometers is usually 
desirable 5-75 micrometers. 

[0043 ]The same thing as a support film can be used also about a protective film. On the 
surface of a protective film, releasing treatment is performed and it is usually required for 
the peel strength between a protective film / photosensitive transfer layer to be smaller 
than the peel strength between a support film / photosensitive transfer layer. 
The photosensitive transfer layer which constitutes the photosensitive transfer film of 
<photosensitive transfer layer> this invention can be formed by applying the above- 
mentioned constituent for photosensitive dielectric formation on a support film, drying a 
coat, and removing some or all of a solvent. 

[0044] As a method of applying the constituent for photosensitive dielectric formation on 
a support film, and obtaining a photosensitive transfer layer, It is [ the large (for example, 
1 micrometers or more) coat of the thickness excellent in the homogeneity of thickness ] 
preferred that it is what can be formed efficiently, and it specifically, The coating method 
by a roll coatcr, the coating method by a braid coating machine, the coating method by a 
slit coating machine, the coating method by a curtain coating machine, the coating 
method by a wire coating machine, etc. can be mentioned as a desirable thing. 
[0045]The drying condition of a coat is 50-150 **, and is a for [ 0.5 to 30 minutes ] 
grade. 

As for the residual rate (content in a photosensitive transfer layer) of the solvent after 
desiccation, it is [ below 2 mass % ] usually preferably desirable that it is below 1 mass 
%. 

As for the thickness of the photosensitive transfer layer formed at least in one side of a 
support film as mentioned above, it is preferably desirable that it is 5-50 micrometers still 
more preferably 3-70 micrometers 1-100 micrometers. 

[0046] As content of the inorganic particles (A-II) in a photosensitive transfer layer, it is 
desirable to the photosensitive whole transfer layer in a transfer film 30 to 90 mass % and 
that it is 40 to 80 mass % preferably. By having such a photosensitive transfer layer, the 
photosensitive transfer film which is excellent in the adhesion to a substrate, and can 
form a pattern with high dimensional accuracy can be obtained. 
[0047] [Dielectric] In a dielectric constant, by using the constituent for photosensitive 
dielectric formation and the photosensitive transfer film of this invention, 30 or more and 
a dielectric dissipation factor can form 0.1 or less dielectric preferably 20 or more by 
heating at the temperature of 500 ** or less. Hereafter, the formation method of the 
dielectric of this invention and the physical properties of a dielectric are explained in full 
detail. 

A formation method of the dielectric layer pattern using the constituent for photosensitive 



dielectric formation of <formation method of dielectric layer pattem> this invention, [1- 
l]the application process of the constituent for photosensitive dielectric formation ~ or 
[l-2]The transfer process of a photosensitive transfer layer, [2]The exposure process of a 
dielectric layer, [3]The developing process of a dielectric layer, [4]It has each process of 
the curing process of a dielectric layer pattern. 

[l-l]For example using a spreading machine etc., on a substrate, the constituent for 
photosensitive dielectric formation of this invention is applied, and a dielectric layer is 
formed in the application process application process of the constituent for photosensitive 
dielectric formation. Here, as a desirable spreading machine, a spinner, a screen printer, a 
gravure coating machine, a roll coat machine, a bar coating machine, a die coater, etc. are 
mentioned. Especially as the above-mentioned substrate material, although not limited, 
the tabular member which consists of a printed-circuit board, copper clad laminate 
(CCL), a SUS substrate, a polyimide substrate with copper foil, a ceramics board, silicon 
wafers (W-CSP etc.), an alumina substrate, etc., for example is mentioned. 
[0048]Specifically the constituent for photosensitive dielectric formation of this invention 
can be printed to tops, such as a printed-circuit board, with a screen printer etc., the 
constituent for photosensitive dielectric formation concerned can be dried using oven 
etc., for example, and a dielectric layer can be formed. 

[l-2]In the transfer process transfer process of a photosensitive transfer layer, the 
photosensitive transfer film of this invention is used and the photosensitive transfer layer 
which constitutes the photosensitive transfer film concerned is transferred on a substrate. 
[0049]As a substrate material, the tabular member which consists of a printed-circuit 
board, copper clad laminate (CCL), a SUS substrate, a polyimide substrate with copper 
foil, a ceramics board, silicon wafers (W-CSP etc.), an alumina substrate, etc., for 
example is used. It does not interfere, even if it uses what formed the desired pattern in 
the surface of this tabular member beforehand. Chemical treatment; plasma treatment 
according to a silane coupling agent etc. to a substrate face according to necessity; 
pretreatment like the thin-film-forming processing by the ion plating method, sputtering 
process, vapor phase reaction, a vacuum deposition method, etc. may be performed 
suitably. 

[0050]It will be as follows if an example of a transfer process is shown. After exfoliating 
the protective film of the photosensitive transfer film used if needed, on a substrate, a 
photosensitive transfer film is piled up so that the surface of a photosensitive transfer 
layer may be contacted, and this photosensitive transfer film is bonded by thermo- 
compression with a heating roller etc. It will be in the state where the photosensitive 
transfer layer was transferred and it stuck on the substrate by this. Here, as a transfer 
condition, the roll pressure according [ the skin temperature of a heating roller ] to 20-140 
** and a heating roller can show l-5kg/cm^ and the conditions as [ whose movement 
speed of a heating roller is a part for 0.1-10.0 m/], for example. The substrate may be 
preheated and can be 40-100 ** as preheat temperature. 

[2]In the exposure process exposure process of a dielectric layer, via the mask for 
exposure, the surface of the dielectric layer formed as mentioned above is selectively 
irradiated with radiation (exposure), and the latent image of a pattern is formed in it at a 
dielectric layer. 

[0051]Conductivity foil with a dry film resist is further laminated by above [1-1], Or it is 
also possible to carry out chemical etching, after forming the dielectric layer with 



conductive foil in the support film by [1-2] using conductive foil and also pattemizing 
this, and to use conductive foil as the mask for exposure. In an exposure process, as 
radiation by which an alternative exposure (exposure) is carried out, visible light, 
ultraviolet rays, a far ultraviolet ray, an electron beam. X-rays, etc. are mentioned, for 
example, it is desirable, visible light, ultraviolet rays, and a far ultraviolet ray are still 
more preferred, and ultraviolet rays are used. 

[0052]Although the exposure pattern of the mask for exposure changes also with 
purposes, the dot pattern of a 10-1000-micrometer angle is used, for example. Although 
the exposure device etc. which are used when manufacturing the black light, 
semiconductor, and liquid crystal display which are used, for example with the 
photolithographic method as a radiation exposure device are mentioned, it is not limited 
to in particular these. 

[3]In the developing process developing process of a dielectric layer, the pattern (latent 
image) of a dielectric layer is actualized by carrying out the development of the exposed 

dielectric layer. 

[005 3] An alkali developing solution can be used as a developing solution used by the 
developing process of a dielectric layer. Thereby, dissolution removal of the alkalis 
soluble resin (resin (B) in which alkaline development is possible) contained in a 
dielectric layer can be carried out easily. The inorganic particles (A-II) and/or the 
inorganic ultrafine particle (A-I) which are contained in a dielectric layer, Since it is 
uniformly distributed by alkalis soluble resin, the inorganic particles (A-II) and/or the 
inorganic ultrafine particle (A-I) which exist in the portion which alkalis soluble resin 
dissolved arc also simultaneously removed by dissolving the alkalis soluble resin which 
is a binder and washing. 

[0054]As an active principle of such an alkali developing solution, For example, lithium 
hydroxide, sodium hydroxide, a potassium hydrate, dibasic sodium phosphate, 
Diammonium hydrogen phosphate, the potassium phosphate, disodium 
hydrogenphosphate, Ammonium dihydrogenphosphate, potassium dihydrogen phosphate, 
a sodium dihydrogenphosphate, A lithium silicate, a sodium silicate, a potassium silicate, 
lithium carbonate, Sodium carbonate, potassium carbonate, lithium borate, the sodium 
borate, Inorganic alkali nature compounds, such as potassium borate and ammonia; 
Tetramethylammonium hydroxide, Trimethylhydroxyethylammonium hydroxide, 
monomethylamine, Organic alkali nature compounds, such as dimethylamine, 
trimethylamine, monoethyl amine, diethylamine, triethylamine, monoisopropylamine, 
diisopropylamine, and ethanolamine, etc. can be mentioned. 

[0055]The alkali developing solution used by the developing process of a dielectric layer 
can be prepared by dissolving one sort of said alkaline compound, or two sorts or more in 
solvents, such as water. The concentration of the alkaline compound in an alkaline 
developing solution is usually 0.001 to 10 mass %. 
It is 0.01 to 5 mass % preferably. 

In the alkali developing solution, additive agents, such as the Nonion system surface- 
active agent or an organic solvent, may contain. 

[0056]After the development by an alkali developing solution is made, rinsing treatment 

is usually performed. The process of grinding a part for the needlessness which remains 
in photosensitive transfer layer pattern flanks and a substrate exposed part after a 
development if needed may also be included. As development conditions, it can choose 



suitably [ for the purpose of the kind, a presentation and concentration of a developing 
solution, developing time, developing temperature, a developing method (for example, 
dip coating, the rocking method, the shower method, a spray method, a paddle method), a 
developer, etc. ]. 

[0057]Of this developing process, the dielectric layer pattem (pattern corresponding to 
the mask for exposure) which comprises dielectric layer residue and a dielectric layer 

removing part is formed. 

[4]In the curing process curing process of a dielectric layer pattem, heat-curing 
processing of the dielectric layer pattem is carried out, and a pattem is formed. Such 
heat-curing processing can be performed by heating at the temperature of 500 or less, 
and it is preferably desirable to carry out at the temperature of 150-300 still more 
preferably 100-500 As for cooking time, it is preferably desirable to carry out in 10 
minutes - 12 hours still more preferably for 1 minute - 24 hours. 
[005 8] As a heating method in the case of heating and stiffening the constituent for 
photosensitive dielectric formation, the method of heating with oven, an infrared lamp, a 
hot plate, etc. is mentioned, for example. 

As for the dielectric obtained from the constituent for photosensitive dielectric formation 

or the photosensitive transfer film concerning <phvsical properties of dielectric> t his 
invention, it is desirable for a dielectric constant to be 30 or more especially preferably 25 
or more still more preferably 23 or more preferably 20 or more. Although the maximum 
in particular of a dielectric constant is not limited, it may be about 200, for example. As 
for the dielectric obtained from the constituent for photosensitive dielectric formation or 
the photosensitive transfer film concerning this invention, it is desirable for a dielectric 
dissipation factor to be 0.06 or less still more preferably 0.08 or less preferably 0. 1 or 
less. Although the minimum in particular of a dielectric dissipation factor is not limited, it 
may be about 0.001, for example. 

[0059]In this specification, a dielectric constant and a dielectric dissipation factor are the 
values measured by the method of the statement to JtS K6481 (frequency of 1 MHz). As 
for the leakage current in the case of using such a dielectric as a capacitor, it is [ below 
10"^A/cm^ / below lO'^^A/cm^ ] preferably desirable more preferably that it is below 10" 

^ Wcm^ still more preferably. 

[0060]As for the thickness of this dielectric, it is preferably desirable more preferably that 
it is 10 micrometers or less still more preferably 20 micrometers or less 50 micrometers 
or less. Although the minimum in particular of film thickness is not limited, it is usually 1 
micrometers or more. 

[Electronic parts] It can be obtained at a temperature as low as 500 or less by the 
ability of heating calcination of the dielectric of this invention to be carried out, and a 
dielectric constant is 20 or more, and a dielectric dissipation factor is 0.1 or less. 
A capacitor with big electric capacity, etc. can be formed with a thin film. 
Electronic parts provided with this dielectric, such as a printed circuit board, a 
semiconductor package, a capacitor, and an antenna for high frequency, can be made 
small and high-density. 
[0061] 

[Effect of the Invention] If the constituent for photosensitive dielectric formation and the 
photosensitive transfer film concerning this invention are used, it is cooking temperature 
as low as 500 or less as mentioned above, and, moreover, the dielectric of a low 



dielectric dissipation factor called 0.1 or less and a high dielectric constant called 20 or 
more can be formed. With a thin film, since it is high permittivity, in electronic parts, 
such as a printed circuit board, a semiconductor package, a capacitor, and an antenna for 
high frequency, etc., the dielectric concerning this invention is used suitably. 
[0062]The electronic parts concerning this invention can be miniaturized and thin-film- 
ized from having said dielectric. 
[0063] 

[ExampleJHereafter, although this invention is explained still more concretely based on 
an example, this invention is not limited to these examples. Below, a "part" shows a 
"mass part" and "mass %" is shown"%." Average molecular weight (Mw) is an average 
molecular weight of the polystyrene conversion measured by the Gel Permeation 
Chromatography (GPC) by TOSOH CORP. (trade name HLC-802A). 
[0064] 

[The synthetic example 1] After carrying out the nitrogen purge of the inside of a flask, 
the diethylene-glycol-dimethyl-ether solution 459. Og which dissolved 9.0 g of 2,2'-azobis 
isobutyronitrile was prepared. After teaching 22.5 g of styrene, the methacrylic acid 
45. Og, 67. 5g of dicyclopentanil methacrylate, and 90.0 g of glycidyl methacrylate 
succeedingly, stirring was begun gently. After raising the temperature of a solution at 80 
** and holding this temperature for 5 hours, it heated at 90 ** for 1 hour, and the 
polymerization was made to end. 

[0065]Then, the reaction generation solution was dropped at a lot of water, and the 
reactant was solidified. It remelted to 200 g of tetrahydrofiirans after rinsing this 

congelation, and was made to solidify again with a lot of water. After performing this 
rcmclting-coagulation operation a total of 3 times, vacuum drying of the obtained 
congelation was carried out at 60 ** for 48 hours, and the target copolymer [1] was 
obtained. 
[0066] 

[The synthetic example 2] After carrying out the nitrogen purge of the inside of a flask, 
the 3-methoxy methyl propionate solution 459. Og which dissolved 9.0 g of 2,2'-azobis 
isobutyronitrile was prepared. Then, after teaching the methacrylic acid 56.25g, 90. Og of 
methyl methacrylate, and 78.75 g of methacrylic acid-3,4-epoxy butyl, stirring was begun 
gently. After starting a polymerization at 80 ** and holding this temperature for 5 hours, 
it heated at 90 ** for 1 hour, and the polymerization was made to end. Then, the 
copolymer [2] was obtained like the synthetic example 1 . 
[0067] 

[The synthetic example 3] As tetracarboxylic dianhydride. 32.29g (90 millimol) of 
3,3',4,4'-diphenylsulfone tetracarboxylic dianhydride, and the 1,3,3 a,4,5,9A-hexahydro 
5(tetrahydro 2,5-dioxo 3-furanyl)-naphtho [ 1,2-] [c]-franc 1, As 3.00 g (10 millimol) of 
3-dione, and a diamine compound, 28.74 g (70 millimol) of 2,2-bis[4-(4-aminophenoxy) 
phenyl] propane. It dissolved in 450 g of N-methyl-2-pyrrolidone (NMP), and ORGANO 
siloxane LP gas7100 (trade name, product made from Shin-etsu Chemicals) 2.49g (10 
millimol) and the 3,5-diaminobenzoic acid 3.04g (20 millimol) were made to react at a 
room temperature for 12 hours. Then, 32g of pyridine and the acetic anhydride 71g were 
added to this reaction solution, and the dr5dng ring closure reaction was performed to it at 
100 for 3 hours. Subsequently, decompression distilling off was carried out, the 
reaction solution was refined, and the polyimide NMP solution of 20% of solids 



concentration was obtained. 
[0068] 

[Work example 1](1) as the preparation (A-I) inorganic matter ultrafine particle of the 
constituent for photosensitive dielectric formation ~ a titania nano particle (a trade name 
"RTIPBC".) C.I. Kasei, the mean particle diameter of 0.02 micrometer, and the dielectric 
constant 100 15 copies, (A-II) As inorganic particles as 85 copies of barium titanate 
particles (a trade name "BT-01", the Sakai Chemical Industry Co., Ltd. make, the mean 
particle diameter of 0. 1 micrometer, dielectric constant 500), and resin in which (B) 
alkaline development is possible, As 30 copies and copolymer [1] (D) solvent which were 
obtained in the synthetic example 1, as 50 copies of propylene glycol monomethyl ether 
and 50 copies of ethyl lactates, and a (C) photosensitivity acid formation compound. 
After kneading two copies of 1,2-naphthoquinonediazide 5-sulfonic ester (66.7 mol of 
average esterification rate %) of 4,4'-[l-[4-(l-(4-hydroxyphenyl)-l-methylethyl) phenyl] 
ethylidene]diphenol by a bead mill, The constituent for photosensitive dielectric 
formation was prepared by filtering with a stainless mesh (500 meshes) and a filter with 
the aperture of 1 micrometer. 

(2) The constituent for application process photosensitivity dielectric formation of the 
constituent for photosensitive dielectric formation was used and applied for the spinner 
on the printed-circuit board, the coat was dried for 5 minutes at 100 the solvent was 
removed thoroughly, and the 7-micrometer-thick photosensitive dielectric layer was 
formed. 

(3) It irradiated with i line (ultraviolet rays with a wavelength of 365 nm) with the 

ultrahigh pressure mercury lamp via the mask for exposure (dot pattern of a 500- 
micromctcr angle) to the exposure process and the developing process photosensitivity 
dielectric layer of a dielectric layer. The dose was made into 100 mJ/cm^. 
[0069]The development by the shower method which uses the tetramethylammonium 
hydroxide solution (25 **) of 0.12 mass % as a developing solution was performed over 
2 minutes after the end of an exposure process to the photosensitive dielectric layer by 
which exposing treatment was carried out. Subsequently, rinsing treatment by ultrapure 
water was performed, and thereby, ultraviolet rays removed the photosensitive dielectric 
layer irradiated with and solubilized, and formed the pattern. 

(4) Curing treatment was performed over 60 minutes for the printed-circuit board in 
which the curing process photosensitivity dielectric layer pattern of the dielectric layer 
pattern was formed under a 200 ** temperature atmosphere within oven. Thereby, the 
dielectric pattern was obtained on the surface of the printed-circuit board. 
[0070]The below-mentioned method estimated the patteming characteristic and the 
dielectric characteristic of the dielectric pattern which were acquired. A result is shown in 
Table 1. 

[0071] 

[Work example 2](B) As resin in which alkaline development is possible, it replaced with 
the copolymer [1] of the synthetic example 1, and the constituent for photosensitive 
dielectric formation was prepared completely like Example 1 except having used the 
copolymer [2] 25 copy obtained in the synthetic example 2. Except having used the 
constituent for photosensitive dielectric formation concerned, exposure, development, 
and a curing process were performed after forming a 7-micrometer-thick photosensitive 
dielectric layer, and it evaluated by producing a dielectric pattem like Example 1 . A 



result is shown in Table 1 . 
[0072] 

[Work example 3](A-I) as an inorganic ultrafine particle ~ a barium titanate nano particle 
(the Nissin engineering.) the mean particle diameter of 0.03 micrometer, and the 
dielectric constant 400 ~ as ten copies and inorganic (A-II) particles ~ barium titanate 
particles (a trade name "BT-01".) The constituent for photosensitive dielectric formation 
was prepared like Example 1 except having used the Sakai Chemical Industry Co., Ltd. 
make, the mean particle diameter of 0.1 micrometer, and dielectric constant 500 90 copy. 
Except having used the constituent for photosensitive dielectric formation concerned, 
exposure, development, and a curing process were performed after forming a 5- 
micrometer-thick photosensitive dielectric layer, and it evaluated by producing a 
dielectric pattern like Example 1 . A result is shown in Table 1 . 
[0073] 

[Work example 4](A-I) as an inorganic ultrafine particle ~ a barium titanate nano particle 
(the Nissin engineering.) The mean particle diameter of 0.03 micrometer, and the 
dielectric constant 400 as ten copies and inorganic (A-II) particles as 90 copies of barium 
titanate particles (the Toho Titanium make, the mean particle diameter of 0.1 micrometer, 
dielectric constant 400), and resin in which (B) alkaline development is possible. Replace 
with the copolymer [1] of the synthetic example 1 , and as 150 copies of polyimide NMP 
solutions (20% of solids concentration) of the synthetic example 3, and a (D) solvent. The 
constituent for photosensitive dielectric formation was prepared completely like Example 
2 except not adding 50 copies of propylene glycol monomethyl ether, and 50 copies of 
ethyl lactates. Except having used the constituent for photosensitive dielectric formation 
concerned, and having changed the degree of oven internal temperature into 230 ** fi"om 
200 ** in the curing process, exposure and development, and a curing process were 
performed after forming a 3 -micrometer-thick photosensitive dielectric layer, and it 
evaluated by producing a dielectric pattern like Example 1 . A result is shown in Table 1 . 
[0074] 

[Work example 5](A-I) as an inorganic ultrafine particle ~ a titania nano particle (a trade 
name "RTIPBC".) The constituent for photosensitive dielectric formation was prepared 
like Example 1 except having used 90 copies of barium titanate particles (the Toho 
Titanium make, the mean particle diameter of 0.1 micrometer, dielectric constant 400) as 
C.I. Kasei, the mean particle diameter of 0.02 micrometer, dielectric constant 100 10 
copy, and inorganic (A-II) particles. Except having used the constituent for 
photosensitive dielectric formation concerned, exposure, development, and a curing 
process were performed after forming a 3 -micrometer-thick photosensitive dielectric 
layer, and it evaluated by producing a dielectric pattern like Example I . A result is shown 
in Table 1 . 
[0075] 

[Comparative example 1] The inorganic ultrafine particle of (A-I) was not used, but the 
constituent for photosensitive dielectric formation was prepared like Example 1 except 
having used 100 copies of barium titanate particles (a trade name "BT-02", the Sakai 
Chemical Industry Co., Ltd. make, the mean particle diameter of 0.2 micrometer, 
dielectric constant 500) as inorganic (A-II) particles. Except having used the constituent 
for photosensitive dielectric formation concerned, exposure, development, and a curing 
process were performed after forming a 7-micrometer-thick photosensitive dielectric 



layer, and it evaluated by producing a dielectric pattern like Example 1 . A result is shown 

in Table 1 . 

[0076] 

[Work example 6](1) As resin in which the preparation (B) alkaline development of the 
constituent for photosensitive dielectric formation is possible, Replace with the 
copolymer [1] 30 copy of the synthetic example 1, and as 35 copies and a (D) solvent. It 
replaced with 50 copies of propylene glycol mo no methyl ether, and 50 copies of ethyl 
lactates, and the constituent for photosensitive dielectric formation was prepared 
completely like Example 1 except having considered it as 75 copies of propylene glycol 
monomethyl ether, and 75 copies of ethyl lactates. 

(2) The support film which consists of copper foil the constituent for photosensitive 
dielectric formation obtained by the production above of the photosensitive transfer film 
(300 mm in width.) The die coater was used and applied on 500 nmi in length, and 13- 
micrometer thickness, the coat was dried for 5 minutes at 100 the solvent was 
removed, the 10-micrometer-thick photosensitive dielectric formative layer was formed 
on the support film, and the photosensitive transfer fihn was produced. 

(3) The photosensitive transfer film was piled up on the surface of the transfer process 
printed-circuit board of a photosensitive transfer layer so that the surface of a 
photosensitive transfer layer might be contacted, and this photosensitive transfer film was 
bonded to it by thermo-compression with the heating roller. Here, as sticking-by-pressure 
conditions, the skin temperature of the heating roller was 120 **, and movement speed of 
4kg/cm^ and a heating roller was considered for roll pressure as a part for 0.5-m/. The 
substrate which changed into the state where the photosensitivity dielectric formative 
layer with copper foil was transferred on the surface of the printed-circuit board, and it 
stuck by this was obtained. When thickness was measured about this photosensitive 
dielectric formative layer, the range of 10micrometer**lmicrometer was suited. 

(4) On the substrate which are the exposure process and the developing process above of 
a dielectric layer, and was made and obtained, DFR for positives was laminated, and i 
line (ultraviolet rays with a wavelength of 365 nm) was irradiated with and pattemed with 
the ultrahigh pressure mercury lamp via the mask for exposure (dot pattern of a 500- 
micrometer angle), this ~ a law ~ after developing negatives by a method, chemical 
etching was carried out using the cupric chloride solution to the opening, and the 
pattemed photosensitivity dielectric formative layer with copper foil was obtained. This 
pattemed copper foil was used as the mask for exposure, and it exposed with the 
ultrahigh pressure mercury lamp. The dose was made into 400 mJ/cm^. 

[0077]The development by the shower method which uses the tetramethylammonium 
hydroxide solution (30 **) of 0.12 mass % as a developing solution was performed over 
2 minutes after the end of an exposure process to the photosensitive dielectric formative 
layer by which exposing treatment was carried out. Subsequently, rinsing treatment by 
ultrapure water was performed, and thereby, ultraviolet rays removed the photosensitive 
dielectric layer irradiated with and solubilized, and formed the pattern. 

(5) Curing treatment was performed over 30 minutes for the printed-circuit board in 
which the photosensitivity dielectric formative layer pattern with curing process copper 
foil of the dielectric layer pattern was formed under a 200 ** temperature atmosphere 
within oven. Thereby, the dielectric pattern with copper foil was obtained on the surface 
of the printed-circuit board. 



[0078]The below-mentioned method estimated the patterning characteristic and the 
dielectric characteristic of the dielectric pattern which were acquired. A result is shown in 
Table 2. 
[0079] 

[Work example 7](B) As resin in which alkaline development is possible, replace with 
the copolymer [1] 30 copy of the synthetic example 1, and as 35 copies and a (D) solvent, 
It replaced with 50 copies of propylene glycol monomethyl ether, and 50 copies of ethyl 
lactates, and the constituent for photosensitive dielectric formation was prepared 
completely like Example 3 except having considered it as 75 copies of propylene glycol 
monomethyl ether, and 75 copies of ethyl lactates. 

[0080]Except having used the constituent for photosensitive dielectric formation 
concerned, exposure, development, and a curing process were performed after forming a 
10-micrometer-thick photosensitive dielectric layer, and it evaluated by producing a 
dielectric pattern like Example 6. A result is shown in Table 2. 
[0081] 

[Work example 8](B) The constituent for photosensitive dielectric formation was 
prepared completely like Example 4 except having replaced with 150 copies of polyimide 
NMP solutions (20% of solids concentration) of the synthetic example 3, and having 
considered it as 200 copies as resin in which alkaline development is possible. Except 
having used the constituent for photosensitive dielectric formation concerned, and having 
changed the degree of oven internal temperature into 230 ** from 200 ** in the curing 
process, exposure, development, and a curing process were performed after forming a 10- 
micromctcr-thick photosensitive dielectric layer, and it evaluated by producing a 
dielectric pattern like Example 6. A result is shown in Table 2. 
[0082] 

[Comparative example 2] (B) As resin in which alkaline development is possible, replace 
with the copolymer [1] 30 copy of the synthetic example 1, and as 35 copies and a (D) 
solvent, Except having replaced with 50 copies of propylene glycol monomethyl ether, 
and 50 copies of ethyl lactates, and having considered it as 75 copies of propylene glycol 
monomethyl ether, and 75 copies of ethyl lactates, Completely like the comparative 
example 1, the constituent for photosensitive dielectric formation was prepared, and 
except having used the constituent for photosensitive dielectric formation concerned, 
exposure, development, and a curing process were performed after forming a 10- 
micrometer-thick photosensitive dielectric layer, and it evaluated by producing a 
dielectric pattern like Example 6.A result is shown in Table 2. 
[0083]The patterning characteristic and the dielectric characteristic of the dielectric 
pattern were evaluated as follows. 

[Patterning characteristic] Examples 1-8 and the comparative examples 1-2: 
Measurement of the width of the dielectric pattern concerned and height was performed 

about the obtained dielectric pattern using the scanning electron microscope (SEM), and 
O and the other thing were evaluated for what is in the range of 

500micrometer**10micrometer about the accuracy of width as x. Observation about lack 
of a pattern was performed and what has O and lack about a thing without lack was 

evaluated as x. 

[A dielectric constant, a dielectric dissipation factor, and leakage current] Examples 1-5 
and the comparative example 1 : The upper surface electrode (thickness; 0.5 micrometer) 



was formed in the obtained dielectric pattern upper surface with aluminum vacuum 

deposition. 

[0084]Examples 6-8 and the comparative example 2: Copper foil of the upper surface of 
the obtained dielectric pattern with copper foil was used as an upper surface electrode. 
The dielectric constant in 1 MHz and ten dielectric dissipation factors were measured 
with the LCR meter (H.P.4284A, product made by Hewlett Packard) between upper 
surface electrodes the printed-circuit board side, and the average value was calculated. 
Ten leakage current between electrodes was measured with the insulation resistance 
tester (made by ADVANTEST) the copper foil side, and the average value was 
calculated. 

[Resistance to moist heat (HAST test)] About the hardening film, the resistance-to-moist- 
heat examination was done under 121 **, 100% of humidity, and 2-atmosphere 
conditions for 72 hours, infrared spectrometry was carried out before and after the 
examination, and resistance to moist heat was evaluated by the grade of the change on the 
following standard. 
[0085] 

O ... x which is changeless and to which tolerance is accepted ... Change is large and 



tolerance is not accepted. [0086] 
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[Translation done.] 



